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PREFACE. 



This Manual on Electro-Therapeutics has been prepared at 
the request of many students and practitioners who desire some- 
thing on this subject that shall be concise and easily understood. 
I have nndertaken to make the Physics as complete as the necessi- 
ties of the general practitioner demand, and so simple that a 
previous scientific training ia not necessary to its comprehension. 
I have freely used in the preparation of this Manual every book 
published on Electro-Therapeutics. 

To Leverne. Wheeler, of this city, I am indebted for the 
drawings from which the cuts have been made. 

C. T. HOOD, M. D. 



31 Wa^hinoiok Stbket 
Ghicaoo 
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IHTHODUCnON. 



Electricity is one of the most useful and most abused of all 
the remedies at the command of the modem physician. It has 
been used by the good physician as well as the charlatan ; and 
the good physician has in many instances discarded it, because he 
did not obtain from it the results he expected. 

Bat why did he not obtain the desired results ? Would you 
trust your watch for repairs to a man who knew that a watch had 
a main-spriug, a hair-spring and wheels, but who knew nothing 
of the relative positions of these parts, nor their perfect con- 
struction ? Would you care to trust your life or the life of your 
child or friend to the care of a man who knew that aconite might 
kill and that arsenic was a poison; but as to the dose of aconite 
or its physiological action he knew absolutely nothing; nor did 
he know the effect of any drug upon the human body ? 

How then can we expect a physician to obtain such results, 
be he ever so kind, gentle and patient, yet knowing nothing of 
electricity beyond the fact that in some way or other, from his 
battery, he obtains what he calls electricity; that upon his battery 
is marked positive and negative; that some one in some book or 
joamal has advised the use of electricity in certain diseases, claim- 
ing for it good results ? 

As has been previously said, electricity is one of the most 
useful of all the remedies at the command of the modern physi- 
cian, because it is applicable in a large class of troubles, and will 
reach conditions that drugs will not touch. 

If it be true that electricity is such a wonderful agent, it must 
of necessity demand careful study and consideration. In the 
very beginning let me impress this fact upon you; electricity is 



zednyGoOgle 



lii INTRODUCTION. 

not B "cTire-all" for all the acbes and ailments to which the 
human body is heir, but a most potent agent, and one from which 
most satisfactory results can be obtained when used by the intel- 
ligent physician who understands ite action and dosage as he 
understands the action and dosage of any other remedy. 

It is to teach the intelligent use of electricity that this Man- 
na) is prepared. 

I propose to consider: 

1. What electricity is so far as known. 

2. The methods of obtaining it, 

3. The constmction and care of a battery. 

4 The physical and therapeutical use of the current. 

5. Its ose in sorgery, or the cautery. 

Many of my readers will understand the physics of electric- 
ity. Others will have a vague idea of its physics; while some 
will know nothing of it 

As we study physiology before pathology, anatomy before 
surgery, physiological action before therapeutical effect, we will 
make no exception in the study of this remedy. 

Underscore in your mind that word remedy. Do not call it 
by any other name. Do not attempt to study it in any way dif- 
ferent from that of the study of any other remedy. 

It is not expected that in this brief Mannal which includes 
physics, electro-physiology, electro-therapeutics and electro-sur- 
gery, that an extensive study of the physics of electricity can be 
contemplated. 

In all the works on electro-therapeutica that I have seen, the 
physics have been so extensive, elaborate, unsatisfactory and 
complicated, that the stndent and busy practitioner begin the 
study of electro-therapeutiob at once, and hence do not under- 
stand it. 

We shall endeavor in our work to study the physics of elec- 
tricity; its laws; and observe its wonderful phenomena in the 
simplest way possible ; trying, as far as practicable, to illustrate 
the facts demonstrated, by means that may be at the command of 
every one, so that you can verify them. 

In this perfect universe of ours all things have their behavior 
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OB the resuU of some Law. The myriadB of fixed Btars, the move- 
ments of the placets, the fiash of the glowing meteor, the growth 
and expansion into perfect foliage of the plant, the dropping of 
the leavea, the growth and development of man ; these all behave 
in a certain way under certain circamstances. 

The behavior of anything is the result of a Law. The man- 
ner of the behavior shows what the Law is. To illustrate, let us 
take the Law of gravity. 

If I hold in my hand a book and move my hand ap or down, 
the book goes with it ; if I remove my hand, the book falls. Try it 
again and again; no matter how carefully, or how slowly the 
hand is removed, the book falls. 

Let us take a feather. We open the window, patting the 
feather on the hand. Away it goes, over the street and the house 
tops, floating far away; is this an exception to the rule? Does 
the Law not work hereP Will not the feather fall? Try again, 
with another feather. The windows and doors are closed, the air 
is still. Drop the feather. It flutters and finally falls to the 
floor. But why did not the feather thrown oat of the window 
fall. Simply because the Law of gravity was overcome for the 
time by a stronger Law in its relation to the feather, viz: atmos- 
pheric pressure. 

These are experiments. What is an experiment? It is ask- 
ing of nature the queetion, why under certain circumstances cer- 
tain things happen? 

Experiments teach us Laws. By experimenting almost all 
great things have been discovered. It was experimenting that 
enabled Newton to discover this Law of gravity. It was experi- 
menting that formed the science of chemistry. It was experi- 
menting that enabled William Harvey to discover the circula- 
tion of the blood, and it was by experiment that Franklin discov- 
ered the identity of electricity. 

In electricity there is yet a vaat work to do. We are but 
at the gateway, and beyond us lies a wonderful undiscovered 
country. 

In medicine the use of electricity has only begun. In this 
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department there ie plenty to do, and any one may make himself 
famous in it 

The experimentB to which I shall call attention trill be in 
electricity, and they will be as simple as it is possible to maka 

them. 
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CHAPTER I. 

How to Obtain Electricity by Frictioa. 

Take an egg-glasB and an egg (Fig. 1), place the egg in the 
glaBB large end down and then place the center o£ a pine stick 
which iB eighteen incheB long, 
one-tonrth of an inch thick 
and one inch wide, npon the 
small end of the egg and yon 
will see that it balances. 
Now if you touch it with 
your finger it spins around. 
This is an experiment; a 
mechanical experiment. 

Take a little baking soda 
and some vinegar, put the 

two together and some kind _^ - 

of a commotion occurs. Take 

some pieces of zinc, put them in a glass, pour a little water 
on them and add to it a small quantity of hydrochloric acid and a 
commotion takes place. These are chemical experiments. 

We might go on making experiments in light, beat and 
sound, but we have shown yon enough to illustrate what is meant 
by an experiment. 

For electrical experiments, the best time is in the evening, 
in a cold room with a dry atmosphere. Everything used in 
electrical experiments must be warm and thoroughly dry. 
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Take a heavy glass tube an inch in diameter, eighteen inches 
long, and have a silk pad six inches square. (Fig- 2.) Put on 
the table some silk ravelings, some tiny bits of gold and some 
tufts of cotton. Xmy the tube 



down upon the ravelings, 
gold and cotton. Lift up 
the tube and lay it down 
again ; there is no result, no 
sound, no heat, no light, no 
change in the relative posi- 
tions of the cotton, gold or 
ravelings, nor in their rela- 
tion to the tube. 

Try again ; hold the tube 
over the gas jet until it is thoroughly warm and dry, and also 
hold the silk pad near the gas jet until it is thoroughly wanned 
and dried. Now rub the tube briskly with the silk and bring it 
near the ravelings, gold and cotton, and instantly a change takes 
place; the ravelings fly up to meet the tube, the bits of gold line 
themselves side by side upon the tube, and the tufts of cotton vie 
with each other in their haste to reach it. 

Watch them as one by one they loosen and fall again to the 
table until they are all off. Bring the tube nearer and again they 
fly to it. Watch them and slowly they drop off one by one. 
Pass the tube through your hand and bring it near the silk, gold 
and cotton, but no result is obtained. Rub it again and you will 
observe the same results as before. The phenomenon which we 
observed was due to the friction of the silk upon the glass. 

Take a glass tumbler and turn it bottom-side up, and place 
on the top the tied end of a tassel made of silk threads, and place 
upon this end a penknife. (Fig, 3.) Warm the glass tube, 
bring it near the tassel and touch the tassel with it, but there is 
no result, no effect. Again rub the tube with the warm silk pad 
and bring it near the tassel; you will observe before the tube has 
reached within a foot of the tassel each thread stands straight up 
and separates itself from its fellows. Take the tube away and 
touch your flnger to the tassel and it collapses as it was at first. 



zednyGoogle 



ELECTRICITY BY FRICTION. 




Bringing the tube to it again and again, the Bama phenome- 
non IB observed, but if yon rub the tube through your hand and 
again bring it to the 
taBsel, there will be no 
phenomenon. This phe- 
nomenon is dne to what 
we call electricity which 
has been set free on the 
tube by the friction with 
the silk. 

Balance the pine 
stick upon the egg, as 
in the mechEtnical ex- 
periment, bring the tube 
near the Btick,Bnd unless '"** "' 

you touch the Btick with the tube there is no result; try it above 
or below, still there Ib no result Rub the tube with the warm 
silk and bring it near the Btick. When several inohes away from 
the tube you will see the stick begin to waver. The end over 
which the tube is riseB up; put the tube underneath it and it 
comeB down; put the tube to the side, and the stick follows it 
around. (Fig. 4.) 

Note that the re- 
sults are only obtained 
when the tube has 
been rubbed by the silk 
and before it has come 
in contact with the 
hands. Wait a little 
and bring the tube to 
the stick again end the 
same phenomenon oc- 
curs, but not BO pro- 
nounced. Wait a few 
minutes longer and it 

has disappeared. Whatever it was, it was due to friction. It 
was electricity. 
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This phenomenon has never been and probably never will be 
explained. The rubbing of the tube with the silk sets free what 
we call electricity, and the tree electricity attracts the silk ravel- 
ingB, the gold, the tofts of cotton, the silk tassel and the balanced 
stick. Attraction is a property of electricity. 
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The Electroscope— Condactioa. 

Take a glass bottle two and one-half inches in diameter and 
six inches in depth, and a piece of wood three inches long, three- 
fourths of an inch wide and one-foorth of an inch in thickness 
with a small hole in its center. Take a piece of soft copper wire, 
one end of which you twist into a ball, the other end you pass 
through the small hole in the bit of wood ; then bend half an 
inch of the end of the 
wire at right angles to the 
long piece, Drop this 
piece of wire into the bot- 
tle; the piece of wood fit- 
ting across the month of 
the bottle allows the end 
of the wire which is in the 
bottle to come within an 
inch and a half of the bot- 
tom of the bottle and 
leaves two inches and a 
half of wire (with the ball ^"- ^■ 

of wire on its end) above the piece of wood. (Fig. 5.) 

Take a piece of gold foil (sach as dentists nse for filling 
teeth) one-fourth of an inch in width and three inches long. 
Taking hold of the stick lift the wire out of the bottle and over 
the bent end suspend the piece of gold foil by its center. Now 
put the wire in the bottle with the piece of wood resting across 
the mouth. Take a glass tube and a silk pad, hold them over the 
gas jet until they are thoroughly warmed and dried. Bring the 
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glaee tube near the wire ball ; you may even toach the wire ball 
with the glass tube but there is no result. Now rub the glass 
tube with the silk pad and as soon as you bring the tube within 
two or three inches of the wire ball you see a phenomenon: the 
ends of the gold foil separate and stand oat at right angles to 
each other. Take the tube away and they soon drop together. 
(Fig. 6.) Repeating the experiment again and again, you 
obtain the same results. 

Now bring the glass tube after it has been rubbed with the 
silk close to the wire ball ; the ends of the leaf fly apart Still 
holding the tube in the 
same position touch the 
wire ball with the flnger 
of the other hand, the 
ends of the foil drop 
together and then in- 
stantly stand apart. Re- 
peat the experiment and 
you obtain the same re- 
sults. 

We call this instru- 
ment an electroscope. 
^"'- ^- We know from past 

experience that by rubbing the glass tube with a silk pad elec- 
tricity is set free. We observed when the tube (before it had 
been rubbed) was brought near, or even touched the wire ball, 
there was no result; but after being rubbed every time it was 
brought near or touched the wire ball the ends of the foil stood 
apart. We know that it was electricity which produced this 
phenomenon, and there is nothing else which will produce it. 

An electroscope is used to detect the presence of electricity. 
Whenever free electricity is present in anything and it is brought 
near the wire ball of the electroscope the ends of the foil stand 
apart; ander no other circumstances will they do this. Why they 
do this, and the laws governing their actions, we will learn 
later on. 

Leave this for the present and try these experiments: 
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Bub the tube briskly with the silk and bring it Dear the tufts 
of cotton and the bits of gold; instantl}' they fly np to it, remain 
a few seconds, drop off and fly back again. Now observe that 
the free electricity on the 
tube poBsesBes the power 
of attraction for these 
particles of matter; but 
the tube must be within 
an inch and a half or two 
inches of the cotton or 
the foil before they are 
attracted. 

Take a piece of cop- 
per wire eighteen inches , 
long, twist one end of 
it around a copper cent 
so that when you hold the wire by the other end the flat side of 
the cent hangs down; twist the other end of the wire around 
the glass tube, wrapping it anugly and fastening the end. 
(Fig- -!■) 

Hold the tube up so that the cent on the end of the wire is 
above the cotton and the 
bits of gold; no result. 
The cent is allowed to 
drop upon them, but no 
result Now rub the 
tube briskly and hold it 
so that the cent hangs 
just over the tufts of cot- 
ton and the bits of gold, 
and you will see as soon 
as the cent reaches with- 
in an inch and a half or 
two inches of the table 

that the cotton and gold fly to it, remain a few seconds and 
then drop off, only to return again ; in fact, presenting the same 
phenomenon they did with the tube. (Fig. 8.) 
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We know that the friction of the silk on the glass sets elec- 
tricity free; we also know that the tube was too far away from 
the diflferent articles used for the electricity upon it to attract 
them; yet we observe the same phenomenon we did with the tube 
and we know that these phenomena are due to the electricity. 
How are these results brought about? There is only one possi- 
ble way: The electricity must have passed over the copper wire; 
or, in other words, it was conducted by the copper wire, and it 
attracted at the end of the wire ; so we have attraction by con- 
duction. 

Ldt ua try another experiment; Take a piece of copper wire 
twenty-four inches long, twist one end of it around the end of 
the glass tube and the other end around the wire in the electro- 
scope just beneath the ball. Hold the tube up, but there is no 
result. Now you will remember that when the tube was rubbed 
and brought within two or three inches of the wire ball the ends 
of the gold stood apart. Bub the tube and you will observe the 
same result: The ends of the gold leaf stand apart (Fig. 9.) 
although the glass tube is 
twenty-four inches from the 
electroscope. We know that 
nothing bat electricity will 
produce this phenomenon. It 
is fair to say then that elec- 
tricity has been conducted 
from the tube by the copper 
wire to the electroscope. 

So far we have demon- 
strated by experiment that 
*""*" ^" electricity is set free by fric- 

tion ; that it has the power of attraction ; that it can be con- 
ducted, and that it has the power of attraction by conduction. 

Remember that it is not the tube which attracts, but the free 
electricity upon it; for as soon as the tube is rubbed through the 
hands the phenomenon ceases. 

These are simple experiments, yet they teach us great laws, 
and upon them depends every application of electricity. 



zednyGoogle 




THE ELECTROSCOPE— CONDUCTION. 9 

It is not known who disoovered that electricity poBsessed the 
power of attraction, but it was first conducted in 1729. 

So far in onr experi- 
ments we have obtained 
free electricity by the 
friction of silk upon 
glass. By experiment- 
ing with other mate- 
rials it is easy to 
demonstrate that elec- 
tricity is not confined 
to glass alone. 

Take a piece of seal- 
ing-wax similar to that ^'°' ^'*' 
nsed in sealing cans and a piece of flanneL Bnb the sealing- 
wax with the piece of fiannel, bring it near the tnfts of cotton and 
the bite of gold and 
you will see the same 
results as yon obtained 
by rubbing the glass 
tube with the silk. 
(Fig. 10.) 

Hub the sealing-wax 
through the hands and 
bring it near the cotton 
and gold; no result. 
Rub it again with the 
fiannel, the cotton and 

gold are again attracted; bring it near the tassel and each fibre 
stands out separately, (Fig- H-) 

We know from past experience that these phenomena are dne 
to electricity alone; and you have been shown that electricity can 
be set free by the friction of fiannel upon sealing-wax. 

Procure a piece of hard rubber one-half inch in diameter 
and eighteen inches long; bring it near the cotton and gold; no 
result Bub it with the flannel and you will observe it is highly 
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electrical. (Fig. 12a.) Bring it near the electroscope and 
the ends of the gold-leaf fly apart (Fig. 12b.) 

You have demon- 

— "^JraJM' J^ Btrated that electricity 

be set free by the 

friction of flannel upon 

hard rubber. 

Take some pieces of 
ordinary-sized blotting 
I ' paper, and turn down 

'"■ ^^*' the opposite comers of 

one piece, and lay it on top of another piece. Lift it up by the 
corners; no result. Rub the under piece with the flannel cloth 
and lay the other one 
upon it; lift by the cor- 
ners and you will find 
the two are stuck to- 
gether. Watch it a mo- 
ment and the lower one 
will drop oft. (Fig. 13.) 
This is the result of 
electricity set free by the 
friction of the flannel 
upon the blotting-paper, 
Fio. 12b. So we might continue 

demonstrating by experiment the presence of electricity in many 
things. 

Although it has not been proven here, yet a sufficient number 
of experiments have been made to show that electricity exists in 
all things in a lat«nt con- 
dition, and thbt when we 
disturb its equilibrium by 
friction or otherwise it be- 
comes manifest by these 
Fia. 13. IP various phenomena. 

So far in our experiments we have set electricity free by fric- 
tion, and from that fact it is called frictional or static electricity. 
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By previooa ezperimenta we know that electricity can be con- 
ducted by copper wire, therefore copper wire is a conductor of 
electricity. By experiment it has been learned that other things 
conduct electricity. 

Take a piece of iron 
wire and ose it in a simi- 
lar manner to the copper 
wire and you will find 
yon can obtain the same 
results. 

Try the same experi- 
ments with steel wire and 
the results are the same. 
Try it with a cotton 
thread, still the same re- 
sult, only not so well 
marked. Try a silk 

thread ; rub the glass tube as hard as possible with the silk pad 
and you will obtain no result. (Fig. 14.) 

Take a piece of glass tubing one-eighth of an inch in diame- 
ter and three inches 
long ; around one end of 
it twist a piece of copper 
wire ten inches long ; the 
other end of the wire is 
twisted around the large 
glass tube. Around the 
other end of the small 
glass tube twist a similar 
piece of copper wire and 
twist its free end around 
the wire of the electro- 
scope. We know that 

., ^ Fio. 15. 

the copper wire is a con- 
ductor of electricity. Hub the glass tube as hard as possible with 
the silk pad, but no result follows. (Fig. 15.) Take the copper 
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wire off the small glass tube, twist ite ends together and then 
rub the large tnbe ; the ends of the gold-leaf fly apart 

What have yon learned? That a nnmber of things will con- 
dnct electricity and that sUfa and glass will not conduct it; and 
you say that copper is 
a conductor and glass 
and silk are non-con- 
ductors. 

Try the silk thread 
again. Rnb the tnbe as 
hard as you may, the 
electroscope gives no 
result. Take the silk 
thread and wet it and 
try the same experi- 
ment, and you do ob- 
tain results. What is 
the difference? The 
dry silk is a non-conductor, but water is a conductor. 

Make a tassel of tissue paper; suspend it by a eilk thread; 
mb the tube and bring it to the tassel and every piece will 
standout. (Fig. IG.) 
Touch the tassel 
with the finger and it 
collapses. (Fig. 17.) 
Bepeat the experi- 
ment and you will 
obtain the same re- 
sult Suspending the 
tassel by a copper 
wire, rub the tube 
and bring it to the 
tassel ; no resnlL In 
*''o- ^'' the first experiment 

the silk thread was a non-conductor, and the electricity was stored 
in the tassel; touching it with the finger caused the electricity to 
escape over the finger, and the tassel collapsed. In the second 
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experiment the copper wire was a conductor and the electricity 
escaped over the copper wire as rapidly as it entered the tassel. 

Try another exper- 
imeni Take foar feet 
of copper wire ; f Eisten 
one end to the electro- 
scope and the other 
end to the glass tube ; 
(this wire must be 
suspended by copper 
wires from retort 
stands ) . Rubbing the 
glass as hard as possi- 
ble produces no result. 
(Fig. 18,) Fw. 18. 

Change it a little. Untwisting the wire from the electro- 
scope and unfastening the copper wire loops, slip the copper wire 
through small glass rings which are suspended by copper wire ; 
fasten the wire again 
to the electroscope, 
mb the tube and the 
leaf in the electro- 
scope indicates the 
presence of electric- 
ity. What have we 
proven? That elec- 
tricity may be con- 
ducted over a con- 
ductor for some dis- 
tance, providing the 
conductor does not 
. rest upon conductors, 
as the copper wire; but upon non-conductors, as the glass 
rings. These glass rings are what electricians call insulntors. 
They prevent the escape of electricity. (Fig, 19.) Many tliinf^s 
possess this property, such as glass, porcelain, rubber, paraffin. 
etc., etc. 
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The great Atlantic Cable, hoiidiedB of feet beneath the boi- 
faoe of the ocean, is a number of copper wires covered by an 
I iuBulator, 



zednyGoOgle 



CHAPTER III. 

The Law of Attraction and Repulsion. 

If yon repeat the experiment with the glass tube and the silk 
pad, rubbing the tube briskly with the silk and bringing it near 
the bits of gold, watch closely and you will see the bits &y np to 
the tube, remain a few seconds and drop to the table, then fly 
back again and again drop off. They are attracted to the tube by 
the free electricity, but they fall off; the tnbe, however, has not 
lost its power of attraction, for they fly back again. 

Here is a pheaomenon we have not yet studied; remember 
this, for we shall return to it. 

Let us return to our electroscope. Lift the wire out of the 
bottle and take the gold 
foil from the end, lay 
it on the table and mb 
the tube with the silk 
pad, bring it near the foil ; 
it flies to the tube, drops 
off, and flies again to it 
The foil is evidently at- 
tracted by the electricity. 

Put the foil back on 
the bent wire and put 
the wire in the bottle; 
bring the rubbed tube to 
the wire ball of the elec- 
troscope and the ends of the gold stand apart. (Fig. 20.) We 
. know that electricity is set free by the friction of the silk on the 
tube; we also know the copper wire will conduct electricity, bnt 
why do the ends of the gold-leaf stay apart? 
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Take a piece of straw one inch long and suspend it by its 
center from a cotton thread. (Fig- 21.) Hub the tnba briskly 
and bring it to the straw 
and yon will observe that 
the straw is attracted to 
the tabe; tooch it and it 
drops away, only to return 
again in a few seconds. 
Try the same experiment 
with the sealing-wax and 
the flannel, and yon ob- 
tain the same result. 
-fTirrTrrr~°rrr'-r Take a similar piece 

of straw and suspend it 
^«'- 2'- by a sUk thread. (Fig. 

22, ) Rub the tube and bring it near the straw ; it flies to it, 
touches it, remains a few seconds and di^ops away ; precisely the 
same phenomenon you 
* observed with the gold 
and cotton, and the piece 
of straw suspended by 
the cotton thread. But 
watch it closely and you 
will find that instead of 
the straw flying back to 
the tube it will be impos- 
sible to get the tube any- 
where near the straw ; it 
stands out in every direc- 
tion away from the tube. 
Touch the straw with the finger; instantly it flies again to the 
tube, remains a few seconds and flies away, and as before will not 
come near the tube. 

Hang another straw by a silk thread from the same point; 
two bits of straw of the same length hanging side by side. (Fig. 
23.) Bring the rubbed tube near them and they will fly to it. 
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remain a few Beconds, fly away and stand out almost at right 
angles to each other. (Fig. 24.) 

Touch the straws with the finger and instantly they will drop 
together; bring the tube near them 
again and you will observe the same 
resnlt 

This is a curious phenomenon. 
What does it mean? We know that the J^ 

friction of the silk on the glass tube sets 
electricity free, and that electricity 
possesses the power of attraction. But 
why does the straw suspended by the 
cotton thread behave differently from the 
one suspended by the silk ? Ton know 
from past experiments that cotton is a 
conductor of electricity. The straw that ^°- ^^■ 

is suspended by the cotton thread is attracted to the tube, becomes 
loaded, or charged as it is called, with electricity and drops away. 
But as' soon as the cotton 
thread can conduct the 
electricity away from 
the straw it is again at- 
tracted to the tube. But 
in the one suspended by 
the silk thread, the silk 
being a non-conductor, 
the electricity remains - 
in the straw and no 
amount of persuasion on , 
your part will induce the - 
straw to return to the 
tube until it has dis- 
charged its electricity ; when you touch it with the finger it is 
discharged. The two straws obey the same law. 

The tufts of cotton and the bits of gold fly to the tube, become 
charged, fly away, or drop off on the table and discharge them- 
selves and then fly back again. 
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The leaves of the electroscope do the same. What doeB this 
teach US? We know that electricity posseasea the power of 
attraction, and we have proven by these experiments that when we 
load or charge a substance with electricity it ia repelled from the 
tube. Repulsion, then, ia a property of electricity. Bepeat these 
experimenta, using the aealiog-wax and the flannel, and you will 
obtain the same results. 
Try one more. Bub 
the tube and bring it 
to the straw suspended 
by the silk; it is at- 
tracted and then re- 
pelled ; holding the 
hand near it, it touches 
the hand, flies back to 
the tube, then back to 
the hand, and then to 
the tube with the regu- 
lai-ity of a clock's pen- 
Fio. 26. J , /t:.- o-\ 

dulum. (i!ig. 2,0.) 

The tube attracts it; it becomes charged, ia repelled; dis- 
charges itself upon the hand; is again attracted and again repelled, 
aud again discharges itself. You see, hear and feel nothing but 
the results. The straw when discharged is empty of electricity; 
bring the tube near it and it becomea charged. Charged with the 
same kind of electricity as ia on the tube, but it is now repelled. 
What does this teach us ? That like electricities repel like elec- 
tricities, or like rej^ls like. 

Discharge the straw suspended b}' the silk thread, and while 
some one rubs the glass tube with the silk pad, an assistant will 
rub the sealing-wax with the flannel. Watch closely the results. 
(Fig. 20.) Bring the glass tube near the straw. It is attracted, 
then re|>elled. Touch it aud discharge the straw. Bepeat the 
exi>eriment with the same result, discharge the straw by touching 
it with the finger. Your assistant tries the same experiment with 
the wax aud obtains the same result. He tries again ; the same 
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reBTilt. Discharge the straw and hold the tube near it, it is 
attracted to the tube, then flies away. It is charged with the same 
kind of electricity ae ia on 
the tube: like repels like. 
But watch it! It flies to 
the sealing-wax, touches it 
and flies away. (Fig.'27.) 
Bring the tube near it 
and it flies again to the 
tube. It is attracted by 
both the glass tube and 
the sealing-wax and is re- 
pelled by both. What 
does this teach us ? If like 
repels like, which we have Fio. 26. 

proven to be true, we have 

then two kinds of electricity: one on the glass tube, and one on 
the sealing-wax. 

Observe one other thing: the straw is attracted to the tube, 
then repelled. We know 
there is another kind of 
electricity on the seal- 
ing-wax, and the straw 
flies immediately to the 
sealing-wax. What does 
this teach us? That like 
electricities repel, and 
unlike electricities at- 
tract. 

It was the same law 
of repulsion which 
caused the cotton and 

bits of gold to fly to the Fm- 27. 

tube, then drop off. It 

was the same law of repulsion that caused the ends of the leaf of 
the electroscope to fall apart. 
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These are simple experiments: they have taught oa the law 
that like repels and nnlike attracts. Upon this law depends the 
movements o£ the son, moon, sturs and all the other planets; the 
wonderful application of electricity as made manifest by the tele- 
graph, the telephone, the electric light, the electric motor; the 
construction of the simplest as well as the most complex electrical 
instrnment. 
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CHAPTER IV. 



Positive and Negative Electricity— Indnction. 

In the l&Bt chapter, we demonstrated tbat there was one Mnd 
of electricity upon the rubbed glass tabe and another kind apon 
the rubbed sealing-wax; that each poasessed the power of attrac- 
tion; that the straw suspended by the silk thread was attracted to 
each, became charged and was repelled, 

Qo a little further in this experiment, Warming the glass 
tube and the silk pad 
thoroughly, bring the 
tube to the straw sus- 
pended by the silk 
thread, but no result 
follows; bring the pad 
to the straw, still no 
result. Now rub the 
tube briskly with the 
silk pad and bring 
the tube to the straw ; 
the straw is attracted, 
flies to the tube, be- 
comes charged or, as 
it is sometimes called, 

polarized, and no amount of persuasion will bring the straw near 
the tube. Touch the straw with the finger and it is discharged. 
Bring the pad near the straw and you will observe that the straw 
is instantly attracted to the pad, remains a few seconds and is 
repelled. (Fig, 28.) 

What does this mean ? Has the pad taken the electricity from 
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the tube? Discharge the straw with the finger; bring the tube 
near it, and yon will observe the same phenomenon as before. 

Nothing but electricity will give these results; therefore there 
is electricity npon both the tube and the pad. 

The straw being discharged, rub the tnbe briskly with the 
silk and bring it near the straw; the straw is attracted, charged 
and repelled; bring the pad near the straw and observe that it is 
not repelled, but is attracted to the pad; it remains a few seconds 
and is repelled from the pad. 

Bring the tube near it again, and in place of being repelled as 
before, it is attracted, remains a second, is repelled and flies back 
to the silk-. 

If our law of attraction is tme, that like repels and unlike 
attracts, there being electricity npon the tube and upon the silk — 
we know they must be of different kinds. Such is the fact: the 
friction of the silk upon the tube sets free two kinds of electricity : 
that which is on the tube we call positive, and that upon the silk, 
negative. The reason for calling that on the glass tube positive, 
is because its property of attraction was first discovered. Long 
after its discovery, and after it was found to possess the property 
of repulsion, electricity was discovered upon the pad. The elec- 
tricity upon the silk pad was found to attract bodies that had been 
charged with positive electricity; it was the opposite of positive 
and therefore was called negatiTe. 

Repeat those experiments with the wax and the flannel and 
you find there is electricity on both the flannel and the wax, and 
that they are of different kinds; we know from past experiments 
that the electricity on the tube is different from that on the wax; 
that on the tube we call positive, so that on the wax must be 
negative; and if that on the wax is negative, then that on the 
flannel must be positive. 

These simple experiments have taught us the fundamental law 
of electrics, a law that you must thoroughly understand before yon 
can hope to comprehend what is to follow. 

Positive electricity repels positive electricity, but attracts 
negative electricity ; negative electricity repels negative electricity, 
but attracts positive. 
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Bat, yon may ask, what is electricity? I shall give 70a what 
seems to me the best answer to that questioii. Electricity ia 
certain manifestations of force set free by friction. We do not 
know what it is, bat we know that it is the result of force. I 
know that rubbing the silk pad upon the glass tube produces 
friction of the silk upon the glass, which sets positive electricity 
free upon the glass, and negative on the silk. But should you 
ask me whence came the force to produce the friction, I most 
refer you to the air I breath© and the food I eai Whence comes 
the food? The vegetables are the result of the union of carbon- 
dioxide and sunlight, 
with certain ingredi- 
ents from the earth; 
the meat is the result 
of the vegetable king- 
dom, which is the 
result of sunlight. 

Electricity is 
present in all things 
at all times, and fric- 
tion sets it free. 

Try a few more 
experiments. Place 
the pine stick upon 
the top of the porce- 
lain egg-cup so it balances, suspend the straw with the silk thread 
an inch away from the end of the stick but on a level with it. 
Bringing the tube to the other end of the stick, touch the 
stick; no result; now rub the tube and bring it near the end of 
the stick farthest from the straw, but do not touch the stick, and 
you will observe that the straw flies to the end of the stick, touches 
it, becomes charged and is repelled. (Fig. '■^9, ) The tube is too 
far away to attract the straw, yet the straw is attracted to the stick 
and is repelled. We know there is free electricity upon the tube, 
but the tube has not touched the stick. 

This is something new. We know that there most be elec- 
tricity upon the stick, for the straw is attracted to it and then 
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repelled. But how did the electricity get to the Btick, the tube 
has not touched it? It passed through the air to the stick from 
the tube, and the stick conducted it to the straw. This is what 
is known as electricity by induction. The electricity in the stick 
is said to be induced. 

Bemember this simple experiment, for you will have occasion 
to use it again. 
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CHAPTEB V. 



The Mlectropboras—Leyden Jar, 

Bemembering the experiment of electricity by iudnctiou, as 
shown in Figore 29, let as go farther into the study of electricity 
by indnctiou. 

Take an egg and lay it upon its side in a porcelain egg-cup. 
Haog the straw held by the silk thread an inch from the small 
end of the egg; now the tube, after it has been rubbed, is 
brought near the large end of the egg and instantly the straw 
flies to the egg, touches 
it and is repelled. 
(Fig. 30.) 

Let us see if we can 
explain this phenome- 
non. On the tube there 
is free positive electric- 
ity, on the egg there is 
both positive and neg- 
ative electricity (as 
there is in all bodies at 
all times). When you 
bring the tube to the 
large end of the egg, '^"•- ""' 

according to the law of attraction the positive electricity on the 
tube attracts the negative electricity of the egg; so the negative 
electricity of the egg is gathered at the large end of the egg and 
held there by the attraction of the electricity on the tube, leaving 
the positive electricity of the egg free on its small end. The 
positive electricity at the small end of the egg attracts the straw. 
Ton observe when you remove the tube the egg no longer pos- 
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sesses the power ot attraction, The positive electricity of the 
egg is attracted by the negative electricity of the egg. Bring 
the egg to the electroscope and you will obtain no resnlt. 

Try again. Rub 

the tube briskly and 

bring it to the large 

end of the egg, and 

while you hold the 

tube there touch the 

email end of the egg 

lightly and quickly 

with the other hand. 

(Fig. 31.) Take the 

Fio 31 *^be away, bring the 

electroscope near the 

egg and you will see the ends of the leaf stand apart. (Fig- 32.) 

Bring the straw near the egg and the straw 3ies to it, remains an 

instant and is repelled. (Fig. 33.) 

Let us try to explain this phenomenon: On the egg there is 
at all times positive and 
negative electricity in 
equal proportions. When 
you bring the rubbed 
tube to the large end of 
the egg the positive 
electricity of the tube 
attracts the negative 
electricity of the egg, 
leaving the free elec- 
tricity at the other end; 
when you touch the 
F,o. 32. other end of the egg 

with your finger, while 
you still hold the tube near the large end, the free positive elec- 
tricity of the egg ia discharged tlirough your finger; when you 
take away the tube negative electricity is left on the egg, and as 
the egg lies in a porcelain cap, which is a non-conductor, there 
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remains nothing bnt neg&tiTe electricity apon the egg until it 
has time to take from the atmoephere sufficient poettive electric- 
it; to equalize it 

Let us see if this correct Bring your rubbed tube to the 
straw. The straw is attracted, becomes charged and is repelled. 
We know it will not 
come near the tube 
again until it is dis- 
charged. Why? Be- 
cause it is charged 
with positive elec- 
tricity and there is 
positive electricity on 
the tube; like repels 
like. We also know 
that the straw will 
now be attracted to 
negative electricity. 

Bring the straw near to the egg; instantly it flies to the egg, 
remains an instant and is then repelled. (Fig. 34.) This 
proves that the electricity on the egg was negative. This is a 
simple induction elec- 
trical instrument 

Try another, a 
more complicated ex- 
periment, but do not 
forget the previous one. 
Taking a piece of 
hard rubber eight 
inches square and 
one-fourth of an inch 
in thickness having a 
hole in each comer 
(Fig. 35), warm it over 
the gas jet and rub it briskly with a piece of flannel ; 
bring it near the electroscope and the ends of the leaf stand 
apart Bring it near the straw wid the straw is attracted, 
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becomes charged and is repelled. Your assistant rubs the glass 
tube aad brings it near the straw; the straw is attracted to the 
glass tube, remains an instant and is repelled. From previous 
experiment we know there is free electricity on the hard rubber. 
Lay the piece of hard 
rubber on a board and 
tack it through the holes 
in the four comers to the 
board; take a lid of a tin 
can six inches in diameter 
which you tack by its cen- 
ter to the end of a short 
piece of round hard rubber. 
(Fig. 36. ) Knb the square 
piece oE hard rubber briskly for several minutes; lift the tin plate 
by its hard rubber handle and put it down firmly npon the square 
piece of i-ubber; lift it up by the handle and brin^ it near the 
electroscope; but no result. Try it again: this time while the 
tin plate is on the hard rubber touch the top of the plate lightly 
with the finger of the 
other hand. (Fig. 
37.) Now lift the tin 
plate by the handle 
.■ind bring it near the 
1 electroscope ; the ends 
■)f the leaf stand 
■ipart Try it with 
1 he paper tassel (Fig. 
J8), the tufts of cot- 
ton and the bits of 
p,Q gg gold,andyouwillfind 

it highly electrical. 
Let us see if we can explain this phenomenon. We know that 
the rubbing of the square piece of rubber with the flannel sets 
negative electricity free on the rubber; we know that the tin plate 
contains positive and negative electricity in equal proportions; 
when you put the tin plate down on the hard rubber the free 
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negative electricity on the mbber attracts the positive electricity of 
the tin and holds it, or, it is said to be bound. While the nega- 
tive electricity of the plate is free the attraction of the free 
negative on the rub- 
ber is greater than 
the attraction of the 
negative on the tin, 
so the negative of the 
tin is free to escape 
by any conductor. 
Touch the top of the 
tin plate with your 
finger; it escapes, 
and there is left upon 
the tin plate nothing 
but positive electri- 
city ; lift it up by the 
hard rubber handle, which is a non-conductor, and test it by 
bringing it to the straw; the straw flies to it, becomes charged, 
and flies away. (Fig. 39.) Bub the glass tube, bring it near 
the straw, and the 
straw is repelled by it; 
rub the sealing-wax, 
bring it near the straw, 
and the straw is ai- 
tracted. It was then 
positive electricit* 
which was on thi- 
straw; the straw wa-i 
charged from the tin 
plate; so our reason 
ing is correct Thi.. 
instrument is called an p o ss "' " ' 

electrophorus. 

Try another experiment with it. Rubbing the rubber briskly 
with the flannel put the plate u[)On it; touch the top of the plate 
with a finger of the other hand; lift the plate by its handle and 
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bring it to the knuokle of the other hand and you will observe 
there was a tiay spark attended by a sound and yon feel a sting- 
ing sensation in the 
knuckle. (Fig. 40.) 
We know there was 
free positive electri- 
city on the plate and 
there was both posi- 
tive and negative 
electricity on your 
hand. When the 
plate was brought 
near yoar knuckle 
there was a spark; 
that spark was the 
result of some of the 
negative electricity on 
your hand being at- 
tracted to the plate by 
the free positive elec- 
tricity on the plate. 

Try still another 
experiment with it. 
your paper 
irith a silk 
put the tin 

' ' on the hard rub- 
ber; touch it and bring 
it to the tassel ; instantly 
each strand of the tassel 
stands out from its fel- 
low. (Fig. 41.) Re- 
peat it several times 
until each piece of the 
taeeel ie as widely separ- 
ated from its fellow as 
possible. Now put 
your knuckle under- 



tassel 
thread ; 





.yCOOglC 



THE ELECTROPHORUS-^LEYDEN JAR. 




iieath the tassel, bat do not tonch it; there Is no result. Tonoh 
the tf^sel with your kDuckle and slowly the ends of the tassel 
come together, it requiring several minutes for the tassel to be 
discharged. (Fig. 42.) 

With the electro- 
phorus you again 
charge the tassel until 
each tiny strip stands 
as far from its fellow 
as possible. Take a 
steel bat-pin sis inches 
long having a steel 
ball or bead at one end 
and a point at the 
other; over this pin 
slip a small, closely- 
fitting piece of rubber 

tubing five inches long, leaving one inch of the point of the 
hat-pin unprotected by the tubing and the bead also uncovered. 
Take held of this pin by its rubber insulation and bring its 
sharp end near the 
charged tassel and " ^&^ 

you will observe 
how quickly the 
tassel is emptied 
of its electricity, 
(Fig. 43.) Put 
the tin plate down 
on the bard rub- 
ber; touch the top 
and lift it by the 
handle ; taking the 
hat-pin by its in- 
sulation bring the 
bead end near the plate and a spark is the result (Fig. 44.) 

Try again. Putting the plate on the hard rubber, touch it 
and again lift it up; now bring the sharp end of the pin to the 
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piste; there iB no spark bat you will hear a hissing sound. The 
point to which I wish to call your attention in this Azperiment, 
OS well as in the last, is that sharp points condtiot away electric- 
ity in silence while blunt ends conduct it away in a spark. 

I wish to describe 
to you another in- 
strument. Take a 
glass bottle which is 
lined inside and cov- 
ered outside to within 
an inch of its top 
with tin foil ; take the 
wire having one end 
bent and on the other 
end the ball of wire 
from the electroscope 
and place it in this 
bottle so that the bent end rests upon the foil in the bottom 
of the bottle and the piece of wood lies across the mouth of 
the bottle. (Fig. 45.) Bubbing the hard rnbber plate briskly 
with the flannel, put the tin 

T plate upon it; touch the top 

and, taking hold of the handle, 
bring the tin plate to the 
wire ball and a tiny spark 
flies from the plate to the 
wire ball. (Fig. 46.) Re- 
peat this several times; each 
time a spark will fly to the 
wire ball. Now take a piece 
of copper wire twelve inches 
long covered with cloth and 
paraffin to within one-half 
*^"'" *^' inch of its ends; place one 

end of the wire against the foil on the outside of the jar and 
bring the other end near the wire ball. As you will observe 
there will be a noise and a spark (Fig. 47), the spark bein^ 
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many timee larger than the spark from the plate of the electro- 
phorus. This is a condenser of electricity and is called a Ley- 
den jar. 

We know that the plate, when it is lifted up, contains free 
positive electricity ; 
that positive electri- 
city passed from the 
plate to the wire ball, 
was condncted by the 
wire from the ball to 
the bottom of the 
bottle and collected 
npon the foil in the 
bottle;' this positive 
electricity upon the 
foil in the bottle has 
attracted the negative 
electricity of the foil 

on the outside o£ the bottle and has held it bonnd by induction 
through the glass. This leaves the positive electricity on the 
foil outside Free to escape, which it does through the table upon 
■which it rests. That 
leaves us negative 
electricity on the out- 
side of the bottle and 
positive on the inside ; 
but the glass being 
a non-conductor, they 
cannot come together. 
With the copper wire 
which is a couductor 
yon connect the foil 
outside with the foil 
inside, and a spark is 

the result. This dis- "'"■"■ 

charges the Leyden jar, as it equalizes the positive and negative 
electricity on the inside and outside of the jar. 
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The Static Machine. 



So far ID your experimente you have been able to obtain only 
a small amount of free electricity. With the electrophoruB and 
the Leyden jar you were able to obtain quite a spark, bat only 
after considerable labor. A machine has been made that will give 
you a larger amount of free electricity with lees labor. Through 
the center of a hea^y circular piece of plate glass is passed a 
wooden shaft with a crank at one end; this shaft works into two 
upright pieces, which allows the plate to revolve; at the lower 
part of the machine is arranged two heavy pieces of soft rubber, 
so that the glass 
wheel runs between 
and presses closely 
upon them. (Fig. 
48.) These pieces 
of rubber are con- 
nected by copper 
wire, and the copper 
wire is connected 
with the floor; 
fastened to a round 
piece of hard rubber is a brass rod on a level with the shaft 
through the wheel; on the end of this brass rod is a metal comb. 
The teeth of the metal comb come very near but do not touch the 
glass wheel; the brass rod is connected by means of a copper 
wire with the wire which goes to the bottom of a Leyden jar; if 
yoa turn the crank which causes the glass wheel to revolve you 
know that the friction of the rubber upon the glass wheel will set 
electricity free; that there will be free positive electricity upon 
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the glass vheel after it ptoses through the rubber ; and that there 
will be free negative electricity apon the rubber. The free nega- 
iive electricity of the rubber will be conducted to the floor by 
meaas of the copper wire. As the glass wheel is turned, that part 
of it which has passed between the rabbers comes nearer and 
nearer to the metal comb. 
The points of the comb gather 
this positive electricity, con- 
duct it to the brass rod and 
from the brass rod it passes 
over the copper wire to the 
Ley den jar. Now, if our 
theory is right and the con- 
struction of our machine is 
correct, we know that we will 
produce a spark by touching Fio. 49. 

with a wire the outside foil 

(rf the Layden jar and the ball of wire connected with the wire 
within the jar. Taking a piece of insulated wire with its ends 
bare, touch the outer 
foil with one end of 
the wire and the wire 
ball with the other 
end, and yon will ob- 
serve a large spark. 
To obtain good results 
with the machine the 
air should be as dry as 
possible, as moist air 
is a fairly good con- 
ductor. 

Try another experi- _ 

ment Take a piece Fro. so. 

of two-inch plank 

eighteen inches wide and two feet long; in each corner make a hole 
an inch in diameter; through each hole thrust the neck of an empty 
beer bottle ; you observe it makes an insulated stool (Fig. 49); 
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your EtssisUot staoda upon it and taking hold of the copper wire 
that -was attached to the Lejden jar, holds it lightly, while yoa 
tarn the glass wheel by means of the crank. Watch his hair, see 
how it stands on end, each hair separate from its fellow (Fig. 
50) ; touch your finger to his and a spark is the result. What has 
happened? By holding the wire which is connected to the brass 
comb be has become charged with free positive electricity; his 
hair stands apart because each hair is charged with free positive 
electricity, and like repels like; when you touch his hand his hair 
assumes a natural condition, because he is discharged, as a 
Leyden jar is discharged. A spark Sies from your finger to bis, 
because the negative electricity of your body is endeavoring to 
neutralize the excess 
of positive electri- 
city in his, and a 
spark is the result; 
but remember that 
he stands upon an 
insulated stool, a 
stool which has non- 
conductors for its 
legs. 

Try on© more 

experiment. While 

Pjij gj he holds the wire 

connected with the 

machine, turn the crank until you think he is thoroughly 

charged; turning on the gas, have him touch the tip of the jet 

with his finger and the gas will be lighted, (Fig- 51.) 

This is easily explained: the negative electricity of the earth 
with which the gaa pipe is connected has leaped from the gas jet 
to hia finger, and a spark which lights the gas is the result. So 
you might perform many experiments with this home-made 
machine, which is called a Static machine. 

Figure No. 52 is an improved Mcintosh Static Machine. 
You will observe there are two glass wheels, one larger than 
the other; the large one is stationary, the small one revolves 
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by meana of a belt over a pulley; on either Bide of the revolriiig 
plate yoa will see some brass brushes ; on either side, on a level 
with the center of the wheel, you will see a metal comb. Each 
metal comb is connected by means of a brass rod to a Leyden jar ; 
on the board between the two Leyden jars yoa observe a switch, 
which may be opened or closed; the poiats of iiiis switch are con- 
nected with the outside of the Leyden jars. 

I am not going to attempt to explain to you how the wire 
brushes set positive electricity free npon one side of the revolving 



wheel, and negative electricity on the other side; it is enough for 
you to know, and all yon need remember, that on the inside of 
one of these Leyden jars there will be gathered positive electricity, 
and on its outside negative electricity ; while on the inside of the 
other Leyden jar will be gathered negative electricity, and on its 
outside positive electricity. If this is true, after you have turned 
the wheel, by bringing the brass rods on the top of the Leyden 
jars together you should obtain a spark, which yon will ; by having 
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the switch open and coonectiug the oataides of the jars b^ a wire 
jon Bbonld obtain a spark, which jou do. 

So far, in consideriDg this subject, yon have learned: 

1st. That electricity is a manifestation of force. 

2d. That it is set free by friction. 

3d. That it possesses the power of attraction and repulsion, 
and that unlike attracts and like repels, 

4th. That it has polarity, as exemplified by the straw charged 
by. the glass tube, and is attracted by the sealing-wax. 

5th. That electricity acta by induction. 

6th. That there are conductors and non-conductors. 

7th. That blunt ends conduct away electricity with a spark, 
and sharp ends conduct it away in silence. 

8th. That electricity may be bound or held, as was the nega- 
tive on the large end of the egg, and the positive on the under 
surface of the tin plate of the electrophoms. 

This form of electricity is called static, frictional, atmos- 
pherical, or Franklinio electricity ; static being the most common 
term. 

The grandest manifestation of static electricity is the lightning. 
From the friction of the earth upon the clouds and the clouds 
upon the earth, there is free electricity in the air at all times. A 
cloud becomes charged with positive electricity; the positive of the 
cloud attracts the negative of the earth, the negative of the earth 
goes up a tree or a house to meet the positive of the cloud, and a 
fiash and a report is the result. 

By the friction of cloud upon cloud, one cloud becomes 
charged with positive electricity, and another with negative elec- 
tricity ; they come near enough for induction to take place, and a 
flash is the result; this is the so-called sheet-lightning. 

It was Benjamin Franklin who first established the identity of 
lightning with static electricity; putting up, during a thunder 
storm, a silk kite with a steel point at its top, the steel point 
gathered the free electricity from the air, and the wet kite string, 
being a conductor, conducted the electricity to Franklin. At the 
end of the kite string he had a brass key; the brass key was 
attached to a dry silk ribbon; holding the silk ribbou (which you 
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will remember is a non-conductor wLen dry) in one hand, be 
touched a knuckle of the other hand to the brass key, and a spark 
was the result. From this experiment came the lightning-rod, 
which is used all over the world. 

You have spent some time in the consideration of this kind of 
electricity, not because it is used very extensively as a therapeutic 
agent, but in order that we might inculcate in your mind a few of 
the laws and principles of electricity. Study this repeatedly, per- 
forming the experiments ae often as possible. If you thoroughly 
understand what you have already studied more than half your 
work is done. 
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Magnetic Electricity. 



This braocb of electricity presents many points that are diffi- 
cult to comprehend or explain fully without takiiig more space 
than is profitable in a irork of this kind; fortunately a full com- 
prehension of it is not essential tor the therapeutist. I will, 
therefore, in part, give you arbitrary statements, and, so far as is 
necessary, the e:(periments and explanations. 

It was found that two pieces of iron ore, apparently just alike 
in all respects, one of them from Magnesia, the other from a non- 
magnetic mine, would 
cause very different 
' results when brought 
near iron filings, 
' tacks, etc. 

^ ' ^ Have some iron 

-rJ^r-^-'r-'^J^?^ filings and tacks on a 

table; bring the non- 
magnetic ore near 
them and nothing oc- 
curs ; touch them, still 
no result; rub your ore on the silk pad and try it and no result fol- 
lows; rub it with the flannel and still no results follow; bringing 
it near to or in contact with the filings or tacks it has no power of 
attraction, and the methods yon have found to develop this power on 
glass OT sealing-wax will not develop it in the iron ore. Take the 
piece of ore from Magnesia, bring it near the table and you will 
see the iron filings and the small tacks performing the same 
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phenomena that the bite of gold and the tufte of cotton did with 
the glass tabe after it had been rubbed. ( Fig. 53. ) This iron ore 
is called a natural magnet or loadstone because it was first foaud 
near Magnesia. The attraction which the loadstone has for the 
bits of metal la known as magnetic attraction. 

Not many years ago it was discovered that if a piece of hard 
steel was rubbed in one direction with a natural magnet for a 
short time the steel 
became a magnet. 
Take your penknife 
and rub it in one 
direction tenor fifteen 
times on the loadstone 
and you will find it 
possesses the power 
of attraction for the 
■filings and the tacks. ^"'- "*■ 

(Fig. 54.) Figure 55 represents a piece of hard steel polished 
and bent in the shape of a horse-shoe. When you bring it to 
the tacks and the iron filings they are strongly attracted to it; 
bat notice that this 
horse-shoe magnet, as 
it is called, possesses the 
power of attraction 
stronger at its ends and 
that the attracting power 
grows less as yoa go 
back on the steel to- 
wards the bend, and, as 
you will observe, it is 

lost within a short dis- p,q. 55. 

tance of the ends of the 

magnet. One end of this magnet is positive and the other end 
negative; this is what is known as a permanent magnet. The 
little piece of steel which fits over the ends of the magnet is 
known as an armature; its object being to prevent the magnet 
from losing its power of attraction. When the magnet is not in 
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use the armature should be in place. Try with the tacks again: 
One tack will be attracted to the end of the magnet, another tack 
to the first tack, a third to the second, and bo on until you have ten 
or twelve tacks hanging together. (Fig- 56.) The first tack 
is attracted to the 
magnet and becomes, 
while it is in contact 
with the permanent 
magnet, a temporary 
magnet And so in 
turn do all the other 
tacks. These tacks 
are temporary mag- 
nets and are made so 
by what is called 
magnetic induction. 

Take a knitting 

needle and rubbing 

it a number o£ times in one direction over the magnet you will 

see that it is highly magnetic, but only at its ends. (Fig. 57.) 

This will make it a permanent magnet. 

So far we have studied three kinds of magnets, viz. : 

IsL The natural 
magnet, or loadstone. 
2d. The tempor- 
ary magnets, which 
are of soft iron, made 
magnets by magnetic 
induction as shown 
by the tacks. 

3d. The perma- 
nent magnets made 
of hard steel by being 
rubbed on a natnral magnet or upon another permanent magnet. 
Most permanent magnets are now made by placing the hard 
steel on a dynamo or electric power machine. There is one other 
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kind of magnet Trbich we will take np Ister on, making four kinds 
of magnets. 

Let UB try a few experiments in magnetic attraction. Suspend 
from its center by a silk thread the knitting needle which you 
made into a permanent 
magnet by rubbing it on 
the horse-shoe magnet; it 
wavers a few minutes but 
finally stops, pointing north 
and south. Now take the 
horse-shoe magnet and 
covering the end marked - 
"P" or "positive" with 
the hand, thus insulating 
it, bring the other end 
which is marked " N " or 

" negative " near the sus- p,<,, m, 

pended needle (Fig- 58) 

and you will observe that one end of the needle will be attracted to 
it. Take the magnet away from the knitting needle and allow the 
needle to stop; now bring it to the other end and you will see 
that the end of the needle 
is repelled and no amount 
of persuasion will bring it 
near the magnet (Fig- 
59.) 

What does this mean? 
Our law of attraction says 
unlike attracts and like 
repels. The end of the 
magnet is negative. The 
first end of the needle 
which you tried was at- 
tracted, therefore it must 

be positive; the second end of the needle was repelled, so it 
must be negative; therefore our law of attraction holds good 
with maguet& 
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Figure 60 is what is called a compass. The needle points 
north and south; bring one end of the knitting needle to the 
north end of the 
needle of the com pass 
and the end of the 
needle of the compass 
isrepelled. (Fig. 60.) 
The end of the knit- 
ting needle that -was 
brought to the north 
end of the compass needle we found to be the negative end of 
the knitting needle, therefore the north end of the needle oE 
the compass must be 
negative. Try the 
negative end of the 
knitting needle to the 
south end of the 
needle of the compass 
and you will find that 
the south end of the 
needle of the oompass is attracted; therefore the south end of 
the needle of the compaaa is positive. (Fig. 61.) 

But why does the 
needle of the compass 
always point north 
and south? The 
north pole of the 
earth is said to possess 
positive magnetic at- 
traction, and the south 
pole of the earth neg- 
ative magnetic attrac- 
tion. One end of the 
needle of the com- 
paB8 is positive and 
the other is negative. _ 
attracted by the positive 




The negative end of the needle 
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(Fig. 62) attraction of the north pole, according to oar lav of 
attraction. 

Bemember these facts about magnets and magnetic induction, 
for we will have occasion to use them later on in onr stady. 
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The Galvanic Current. 

Up to this time the free electricity which we have obtained 
has manifeated iteelf only in sparks and lasted but as iustaot. 
We wish to obtain electricity ia a more constant condition, or 
io other words, we want 
what is called a current 
of electricity. It ia diffi- 
cult to explain what 
we mean by a current 
of electricity. I have 
piQ, e3. told you that there ia 

positive and negative 
electricity in all thingij at all timea; now how can we obtain a 
current? By disturbing the equilibrium of electricity on the 
conductor. The easiest way to illuatrate this is by an experiment 
which all of my readers, no doubt, have tried many timee. 

Take a dozen 

brick, each one eight 

inches long, and stand 

them in a row on 

their enda six inchea 

apart. (Pig. 63.) 

Touch the first brick 

with the hand, and it 

falls over, knocking 

down the second brick, which in its tnm knocks down the third, 

and so on until they are all down. (Fig. 64.) You touched 

only the first brick, but by disturbing its equilibrium you disturbed 
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the eqailibritim of them all. Such probably is the case with what 
we call a current of electricity. 

Tou Connd by some of the earlier experiments that, as you set 
positive electricity free on any object, it would repel or drive 
before it the positive electricity already there ; by continulog to 
supply new positive, yon continue to force along the conductor 
charge after charge ; thus creating a constant flow of this anbtle 
force or fluid along a conducting medium. So far, however, you 
have been nnsble to make practical use of this fluid except by dis- 
charging it in the form of sparks which permits of no permanent 
or continuous action. 

Galvanism is that form of electricity which is set free by 
chemical action. 

The first experiments with galvanic electricity were made by 
taking a piece of blotting paper and wetting it in an acid solution, 
then putting upon this blotting paper a piece of sheet copper, 
upon the copper a thin piece of blotting paper treated as the first; 
upon the second piece of blotting paper a piece of zinc, upon this 
another piece of similar blotting paper; upon this, another piece 
of sheet copper, upon that another piece of blotting paper, and on 
it a piece of zinc, and so on until quite a pile was made; this is a 
voltaic pile. (Fig. 65.) 

Try a simple experiment: Take a copper cent twisted on the 
end of a copper wire, a silver q^uarter twisted on the end of another 
copper wire, and put the 
free end of one of these 
wires under the tongue, 
and the other above it; 
there is no result. Now, 
put the cent and quarter 
in a glass of water to 
which a small quantity of 
sulphuric acid has been 
added, being careful not 

to allow them to touch each other. Patting the end of the wire 
from the cent under the tongne, and end of the wire from the 
quarter above the tongne, you will experience a peculiar metallic 
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tEiste; this taste was not preseiit when tbe ceDt and the quarter 
were out of the glass. This is called a galvanic cell and the 
taste is due to galranic electricity. The word cell in this case 
means a receptacle in which chemical action takes place. ( Fig. 
66.) 

A galvanic cell consistB of two unlike materials, generally 
metals which are partly or wholly immersed in an acid solution, 
and BO placed that they do 
not come in contact with each 
other; no chemical action 
occurs until these metala are 
connected, either within or 
without the cell. There are 
certain things which are 
necessary in order to have a 
perfect galvanic cell or bat- 
tery. 

1st A generating plate 
which is acted upon to a greater extent by the acid solution. 

2d- A collecting plate upon which the chemical action has 
little effect 

These are known aa the elements of the battery or cell; these 
elements must be destroyed by the chemical action at different 
rates of destruction. We will try to make this plainer a little later. 
When these elements are connected the battery will work until the 
elements are destroyed, or the solution exhausted. 

We now come to a word which is used very extensively in 
electrics, and one which must be understood, viz. : circuit By the 
circuit we mean the fluid in the battery, the elements which are 
the two plates, or the generating and the collecting plates, and the 
wire or other conducting medium used to connect the two plates. 
To illustrate, let us begin with the collecting plate; a wire is con- 
nected to the collecting plate, and taking one end of that wire in 
your left hand, with the right hand hold the end of the wire which 
is connected with the generating plate; the circuit is then formed 
by the collecting plate, tbe wire from the collecting plate, to the 
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left hand, yonr arms and body; the wire from the right hand to 
the generating plate, and from the generating piste by the fluid 
to the collecting plate. If you let go the wire in the right hand, 
it is said to be an open circuit; when you take hold of the wire 
again, the circuit is said to be dosed; if the generating and col- 
lecting plates should be connected within the cell, or upon the top 
of the cell, it would form what is called a short circuit ; if anything 
should break or cut the wire between one of the plates and the 
hand, it would be called a broken circuit ; in other words you must 
have a oontlnuous, unbroken conducting medium from the col- 
lecting plate, outside the cell back to the generating plate, and 
within the cell, from the generating plate to the collecting plate. 
(Fig. 67.) 

The direction of a galvanic current is always in one way; it 
begins at the generating plat«, which is positiva At this generat- 
ing plate, molecules (if we 
may be allowed the term) 
of positive electricity are 
set free. Now you will 
remember that like repels 
like; the molecules of elec- 
tricity set free at this 
generating plate remain 
there until another set of 
positive molecules is set 
free. As the first set is """"■ 

positive, it is repelled by the second set, and most move on; and in 
like manner the second set is repelled when the third set is freed, 
and so on. 

These molecules of electricity are gathered upon the collecting 
plate, some of them ai-e attracted by the negative elements of the 
collecting plate, but the negative molecules are so few in number, 
and the positive molecules are being urged on in such quantities 
by the new comers behind that they find their way over the 
collecting plate to the wire, and are conducted by the wire through 
the circuit and back to the generating plate. Bemember this, 
that the size of the elements in the cell have nothing to do with 
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the direction of the current; the ctureDt will pass precisely in the 
same direotiou from a cell the size of a thimble as it will from one 
as large as a barrel. The direction of the current is always from 
where there is the most chemical action. (Fig. 68.) 

This brings ns to the consideration of a word that hereafter 
we will Dfle a great deal and we mast understand it; it is the word 
poles. I can conceive of one 
reason only why the term poles is 
applied, and that ia because the 
north aud south poles of the earth 
were opposites and possessed the 
power of attraction. 

Now retain these points in 
your mind; each cell contains two 
elements; these elements are 
usually of different kinds of metal; 
one is destroyed by chemical action 
at a far greater rate than the 
Eia.GS. other; this element throws off 

molecules of positive electricity aud 
is the positive element But observe: these positive elements, or 
molecules, as fast as they are thrown off, are repelled from the 
positive plate; they collect upon the collecting plate which is the 
negative plate, and pass out over the collecting plate and the wire 
connected witli it; so although this wire comes from the collecting 
plate it is conducting positive electricity. We call this wire con- 
nected with the collecting plate the positive pole of the battery, 
aud that connected with the generating plate the negative pole. 
You see the positive element in the cell is the negative pole 
outside the cell, and the negative element in the cell is the posi- 
tive pole outside the cell. 

The material now most generally used for the generating plate 
is zinc, although other materials have been used. For the 
collecting plate carbon is the one most often used, next copper and 
then platinum. Pure zinc is not used, hut what is hnown as com- 
mercial zinc; this commercial zinc contains some impurities, such 
as iron and arsenic. These impurities in the zinc form a circuit 
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between themselves and make wbat ie known as local action; this 
local action, although very slight, will eventually exhaust the fluid. 
When yoa wish to prevent local action, immerse your generating 
plate in au acid aolntion and brush over it bi-9utpbide of mercury; 
this is called amalgamation, and is never used on a platinum 
plate. 

Now we come to a word that always puzzles the student ; it also 
puzzles the practitioner and the electrician, yet we must know 
something about it, and that word is potential, or, as it had better 
be called, electric level. Note a lew facts before we proceed any 
farther; the potential of elements is made by chemical' action in 
the cell, the current is prodnced by trying to equalize the potential. 
Perhaps you can understand this better by an illustration. Figure 
69 shows two barrels connected by a pipe an inch in diameter 
with a valve in the 
pipe between the 
barrels. One barrel 
is filled with water, 
the other is empty. 
Now you know that 
if the valve ie 
opened the water 
will flow through 
the pipe into the 
empty barrel; at 
first it will flow very 

rapidly, but as the water accumnlates in what was the empty 
barrel, the flow becomes slower and Blower until it finally ceases. 
This is the much vexed and little understood potential. 

The elements of a battery must be of different potential ; when 
the barrels are each half full of water no flow takes place; one 
mnst contain more than the other. In the galvanic cell when the 
potential of the elements are equal the current ceases, just as the 
water ceases to flow through the pipe when it has reached the same 
height in both barrels. 

Now certain things will modify a current of electricity. 

let The length of the circuit; you know that if the pipe 
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between the barrele is two feet long the water will flow into the 
empty barrel much qnicter than i£ the pipe was twenty feet long. 

2d. The diameter of the conductor; you are well aware if the 
pipe connecting the barrels is fonr inches iii diameter in place of 
one inch, that the water will pass much more rapidly. 

3d, The freedom from obstruction to the passage, of the 
current; you understand if the valve is only partly turned the 
water will not paes as freely as if it was entirely open. 

4th. The difference of potential at the beginning; you know 
the water will flow much more rapidly, for a time at least, into the 
empty barrel if the other barrel is entirely full of water, than if it 
is only two-thirds full. 

We have only touched npon these subjects, giving you enough 
to comprehend what is meant by the terms, and at the same time 
giving you all it is necessary to know in order to use electricity 
as a therapeutic agent. 
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Blectro-Magneta. 

In this chapter we will tr; some experimenta in galvanic elec- 
tricity. 

Take a piece of zinc and a piece of carbon, which, as you 
know, constitute the elements of a battery; put them in a glass 
jar two-thirds foil of water and add some sulphuric acid; con- 
nect them with a piece of insulated wire; that is, a wire covered 
with cloth and paraffin. Twist 
the free end of the wire 
which is attached to the zinc 
around the end o£ a file, take 
the end of the other wire and 
scrape it along the file and 
you will observe a string of 
small sparks. (Fig. 70.) 
This is electricity by chemi- 
oal action or, properly speak- 
ing, electricity by friction, 
for chemical action is fric- 
tion. Untwisting the wires from the end of the file, twist their 
ends together and hold them over the needle of the compass and 
you will observe a curious action of the compass needle; instead 
of pointing north and south it will point east and west. This is 
. something new, and it is also something which electricians have 
studied for yesrs, but we will not attempt any explanation now. 

Try another experiment Take the knitting needle which you 
made into a permanent magnet by rubbing it on the horse- 
shoe magnet and suspend it by its center with a silk thread; it 
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wavers but finally stops, pointing north and sooth. From past 
experiments you know that the end of the knitting needle point- 
ing to the north is negative, and the end pointing to the south is 
positive; now taking the end of the wire which is connected with 
the carbon bring it to the north end, west of the needle, and the 
wire from the zinc of the cell bring to the south end of the needle 
and you will observe the needle is attracted to the wire from 
the carbon. (Fig. 71.) Take both wires around to the other 
side of the needle so the wire from the carbon is at the north end 
of the needle, bat is east of the needle, not west, and yoo will 
observe that the north end of 
the needle is attracted to the 
wire. Reverse the wires, placing 
the wire from the carbon near 
the south end of the needle, 
and you will observe that the 
south end of the needle is re- 
pelled, not attracted. 

Let OS try to explain this 
phenomenon. The north end of 
the needle we know to be nega- 
tive; we also know that the zinc 
setapositiveelectricityfree; that 
the first set of molecules of posi- 
tive electricity is repelled by the second set, and the second set 
is repelled by the third set, and so on. These molecules of elec- 
tricity collect upon the carbon plate and are conducted from the 
carbon plate by the copper wire; this copper wire is then con- 
ducting positive electricity; the end of the wire is positive and 
the north end of the needle is negative. According to our law 
of attraction, the needle being free to move, its north end should 
be attracted to the wire, and such you find to be the case. The 
south end of the needle should be repelled from the wire of the 
carbon, as the south end of the needle is positive and the wire is 
positive, and like repels like. 

This is your first practical experiment Let me tell you why. 
You wish to knbw which is the positive and which is the negative 
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pole of yoor battery. Bringing the wireB near the needle of 
your compass, the one at the north end of the needle attracts the 
needle, therefore it is the positive pole; if it should repel the 
needle, it is the negative pole. 

The next experiment with our galvanic ceU is one I wish you 
to observe very closely, as npon it hinges the comprehension of 
many things. 

Take a piece of soft iron ten inches long and three-eighths of 
an inch in diameter; hold this piece of soft iron over the iron 
filings and the tacks and no result follows; 
put it on the tacks and filings and still 
there is no result. Now observe closely 
the steps of the experiment. Take a 
piece of fin© copper wire which is covered 
with silk (which you will remember is a 
non-conductor), or in other words, a piece 
of wire insulated with silk, and wrap 
several yards of the silk- insulated wire 
around this bar of soft iron. {Fig, 72.) 
Try both ends of the bar on the filings 
and tacks, bat there is no result; taking i 
connect it to the wire from the zinc in the cell; the other end 
of the wire connect with the end of the wire coming from the 
carbon of the cell; trying 
the ends of the bar to the 
tacks and the iron filings, 
they are immediately at- 
tracted to it (Pig. 73) and 
it becomes a magnet. 
Untwisting the end of the 
wire wrapped around the 
bar from the end of the 
wire coming from the zinc, 
bend them into the shape 
of a loop, and bring them 
together as you would the hook ends of two button hooks; hold- 
ing them tightly together, one in either hand, while your assistant 
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bringB the bar of soft iron near the iron filings and tacks, they 
are again attracted, and be bolds it up witb tbe tacks and filings 
adbering to the ends of tbe bar. Separate tbe wire books and 
instantly the tacks and filings drop from the bar. (Fig- '7^) 
Your assistant brings the 
bar to tbe tacks again but 
they are not attracted un- 
til tbe books are brought 
together. Tou try this 
bar of soft iron and find it 
poeaesses no power of at- 
traction; yon wrap it with 
an insulated copper wire 
and try it again ; still there 
is no power of attraction; 
but when you connect it 
with your galvanic cell 
and close the circuit (which 
you do by twisting the ends of the wire together) the bar of 
soft iron becomes magnetic ; but just as soon as you break the cir- 
cuit by untwisting or unhooking the wires the bar loeee its power 
of attraction. 

We have already studied natural magnets or loadstones which 
possessed this power of attraction; permanent magnets made of 
hard steel; and temporary magnets, which were magnets only 
when in contact with permanent magnets; but this bar of soft 
iron is a magnet only when it is wrapped with insulated wire and 
the wire is connected with a galvanic cell. It is called an electro- 
magnet 

The discovery of the electro-magnet is the greatest yet made 
in electricity. It is the most important instrument in the world 
to-day, and its discovery is next in greatness to the art of print- 
ing. This little instrument — a bar of soft iron wrapped with an 
insulated wire connected to cells — allows yon to speak to your 
friend a thousand miles away. Upon this instrument depends the 
electric bell, the telephone, the telegraph and the eleotric motor. 
It is a wonderful Instrament, yet an exceedingly simple one: an 
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electro-magnet, a bar of soft iron wrapped with an inBolated wire 
connected to a galvanic cell, poBsessiug magnetic attraction when 
the circuit ie closed and losing it when the circuit is opened. 

Figure 75 shows two bars of soft iron, each passing through 
the center of a spool ; they are connected at their ends b j a piece 
of soft iron half an inch 
wide and two inches long; 
the spools are wrapped 
with fine insidated copper 
wire, a continuous wire; 
one spool is wrapped, then 
the wire carried across and 
the other spool wrapped 
in like manner, leaving an 
end of wire coming from 
each spool. When you try these bars of iron to the tacks 
there is no result. Connecting the bars of iron with the zinc and 
copper of the battery the bars of iron become at once magnetic. 
(Fig. 75.) Untwist one wire and bend 
the end of the wire from the battery 
into a hook, and the end of the wire from 




the spool into a hook also, so that you can make or break the 
circuit, and you observe that when the circuit is made the pieces 
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of iron poeseBB the power of attraction, bat lose it instantly if tlie 
circuit is broken. 

Figure 75a shows two spools set into a plate so that a piece of 
soft metal may come in contact with the ends of the pieces of 
iron which pass through the center of the spools; this piece of 
metal is attached to a metal bar which works on a pivot; to the 
other end of the bar is attached a spring which can be regulated 
by a thumb-screw. Close the circuit and the -bars of soft iron 
become magnets, the piece of metal on the bar being drawn down 
to them break the circuit and instantly the pieces of soft iron lose 
their power of attraction, and the spring at the other end of the 
bar lifts up the metal plate from the ends of the spools. Yon no 
doubt recognize in this the Morse telegraph instrument, the dis- 
covery of which has annihilated space. 

Figure 70 shows the same spools fitted into a bor where, as 
you observe, there is a piece of flat metal having a clapper on its 
end, and so set that it may 
come in contact with the 
ends of the spools. Clos- 
ing the circuit the spools 
attract the metal and the 
clapper strikes a hell, and 
we have the electric bell. 

A later discovery and 
one which bids fair to rival 
the telegraph is that of the 
telephone, A few words 
in regard to it here will 
not be improper. The telephone consists of a transmitter, which 
is simply a piece of tin-plate with the fine point of a pin which 
passes through a spring resting against its back; the waves of 
sound from the voice vibrate the tin-plote, the pin vibrates on the 
end of the spring, and the point of the pin farthest from the plate 
strikes a metal bar that completes the circuit. (Fig. 77.) 

The other part of a telephone is a receiver, which consists of 
a bar of iron passing through the center of a spool, the spool 
being wrapped with insulated wire; set so as to come in contact 
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with this bar of iron Ib a tin piste; when the circuit iB mode 
through the Bpool the iron becomes magnetic and the plate is 
attracted to it; when the bar loses its power of attraction the 
electricity of the plate caoses it to rebound. By this means the 
same vibrations trans- 
mitted by the voice to f--. 
the tin plate of the 
transmitter are repro- 
duced in the tin plate 
of the receiver (Fig- 
78), simply because a 
piece of iron may be- 
come an electro-magnet. 

In all these experi- 
ments with the electro- 
magnet you have used 
two wires, one coming from the carbon and the other from the 
zinc of the battery; but with the telephone and the telegraph 
instruments they use one wire only. 

Let UB try the telegraph instrument; the wire coming from 
the zinc is attached to a gas or water pipe, or anything that is a 
conductor which connects 
with the ground, The 
wire coming from the car- 
bon is connected with one 
point of the switch; the 
other point of the switch 
is connected with one end 
of the wire wrapped 
around the spools, the 
other end of the wire from 
the spools is connected 
with a pipe leading to the 
ground, ae is the wire from 
the zinc. (Fig. 79.) 

A switch is two metal points; on one point is attached a metal 
bar that may rest on the other point or not, as you wish; the 
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circoit is completed throogh the points of the switch, and the 
pieces of iron become magnetic when the circuit ia broken, or, in 
other word», when the points of the switch are not connected 
the pieces of iron lose their magnetic attraction. 

The explanation is this: the earth contains both positive and 
negative electricity; the wire from the zinc we know condncts 
negative electricity and that n^ative electricity is attracted by the 
positive electricity of the earth; tlie wire from the carbon conducts 
positive electricity; this positive electricity travels over the. wire 
through the switch, through the wire on the spools, aad is at- 
tracted by the negative electricity of the earth, and thus the circuit 
is complete. 
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Electro-Motive Force. 

A cnrrent of electricity may be affected by the leogth and 
thickness of the coadactor and by the resiBtaoce. By resistance 
we mean anything which impedes the passing of the cnrrent. 

The current is affected by, 

1st The length of the conductor. Let us return to our two 
barrels connected at their bottoms by the inch pipe, page 51. 
(Fig. 80.) One bar- 
rel is full of water 
and the other is 
empty. The water 
will flow from the 
full barrel into the 
empty baiTet much 
more rapidly if the 
pipe connecting 
them is two feet 

long than if the p^^j ^ 

pipe connecting 

them IB twenty feet long; and so with the passing of the current 
of electricity. 

2d. The current is affected by the size of the conductor. You 
know that the water will flow mnch more rapidly from the full 
barrel to the empty barrel if the pipe connecting them is four 
inches in diameter instead of one inch. So with a current of 
electricity. Let us suppose we have a pipe two inches iu diameter 
coming from the barrel filled with water, and after it has left the 
barrel, say two feet, the end of the pipe farthest from the barrel 
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is closed and into the cap closiDg that end a pipe half an inch in 

diameter is set; the amall pipe being two feet long also, (f ig- 

81. ) Hydraulic pressure is equal in all directioua If the valve 

is opened and the water allowed to flow from the barrel into the 

large pipe, and from 

the large pipe into 

the small pipe, the 

velocity of the water 

in the small pipe will 

be mnch greater than 

that in the large pipe. 

This fact has been 

taken advantage of in 

electrics. A small 
Fio. 81. •■,•.,. 

wire IS set into the 

circuit between large wires; the velocity of the current heats the 
small wire to a dnll heat, a white heat, or an incandescent glow; 
depending on the velocity of the current or, in other words (Fig. 
82), the height of the water in the barrel. 

3d. The current is affected by anything which interferes with 
or impedes the passing of the current Perhaps you will under- 
stand this better if you will remem- 
ber that the water will flow from the 
full barrel into the empty barrel 

through a straight pipe connecting 

^ "N. ^ the barrels much more rapidly than 

I ^ it will through one having a number 

* of angles, or one in which there are 

obstructions, such as sand or dirt. 
Electro- motive force is that which 
moves electricity through its circuit 
In the case of the two barrels, the 
force that moves the water from one 
P,o_ 8a. barrel to the other is the hydraulic 

pressure; this illustrates electro -mo- 
tive force. Now note this fact — the greater the difference in poten- 
tial, the greater the electro-motive force; or in other words, the 



zednyGoOgle 



ELECTRO-MOTIVE FORCE. 63 

higher the water in the full barrel, the more quickly will the water 
accumulate Id the empty barrel. As has already beeu said, the 
current of electricity moves in waves. Remembering the experi- 
ment of the bricks standing on their ends will make this matter 
clear. 

The strength of the current for therapentic use depends upon 
electro -motive force. 

Electro -motive force may be modified by — 

let. The nature of the elements. 

2d. By the quality of the battery fluid, 

3d. The condition of the elements as to impuritiea 

4th, The number of cells — ^not the size of the cells. 

5th. The length of time in use. 

Yon would not expect to obtain the same amount of electro- 
motive force from one cell having impure elements that had been 
used a long time, and a poor battery Uuid, as yon would from several 
cells with pure elements and a good battery fluid. 

Quantity is the total amount of electricity passing through a 
circuit in a given time. 

Quantity may be increased — 

Ist. By increasing the size of the elements. 

2d. By bringing the elements closer together. 

You know that the amount of water that will pass from a full 
barrel to an empty barrel through a pipe an inch in diameter will 
depend upon the size of the barrel; and that the closer the 
barrels are together and the shorter the pipe, the quicker it will 
pass. 

Let me try to elucidate this obscare point. For therapeutic 
use it is the electro-motive force which is desired, or it is the force 
which moves electricity through its circuit Now, remember that 
this electro- motive force depends upon the difference of potential 
of the elements; or to return to our illustration, to the height of 
the water in the barrel. So when we speak of the potential 
arrangement of cells, we mean cells arranged so as to obtain 
the electro-motive force, and to obtain this, the collecting plates 
are connected to the generating plates in this manner: the wire 
from the carbon of the first cell is connected with the wire from 
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the zinc of the secoDd cell, and the wire from the carbon of the 
second cell is connected with the wire from the zinc of the third 
cell, and so on ; leaying at one end of the row of cells, a wire from 
the carbon, and at the other end of the row of cells, a wire from 
the zinc; when these 
two are united the cir- 
cuit is complete. (Fig. 
83.) This is what is 
known as the potential 
arrangement of cells, 
and from them you 
obtain electro- motive 
force. Ton will obtain 
precisely the same 
amount of electro-mo- 
Y,Q. 88. ti'^ force from a cell 

four Inches square as 
yoQ will from a cell one foot square. It is this electro- motive 
force that we now mainly use in electro-therapeutics. I believe 
that the successful development of this agent as a scientific 
remedy will be in adapting a proper ratio of the electro-motive 
force and quantity to individual conditions. 

In using electricity to obtain heat or light it is not electro- 
motive force that is desired; it is speed, or, as electricians call it, 
tension. The tension depends upon quantity, which is the total 
amount of electricity passing through a circuit in a given time. 

As we have a potential arrangement of cells, viz.: the con- 
necting of the generating plate of a cell to the collecting plate of 
another cell from which we obtain electro-motive force, so we 
have a quantity arrangement of cells from which we obtain heat 
and light. 

Now note the difference in the connecting of the cells: to obtain 
quantity all the generating plates are connected, and also all the 
collecting plates, connecting zinc to zinc and carbon to carbon. 
(Fig. 84). 

This brings us to the consideration of a much studied and 
little understood subject, viz. : electro-measurements. 
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Some years ago the following law of electrics was discoTered, 
viz. : the current ia equal to the electro-motive force divided by the 
resiBtaace. It is ex- 
pressed by the formula 
C = e/r. This is 
known as the Ohm law. 
This law is valuable to 
the therapeutist who 
does Original work, as 
it will materially aid in 
explaining the differ- 
ences in therapeutic 
effect of different bat- 
teries, and also enable p, g^ 
him to regulate the cur- 
rent in snoh manner as to prodnce the desired action. In ordinary 
practice the law is of very little nse. Those who use this law will 
become thorough electricians. 

lu mechanics things are measured by the foot and inch, and 
the unit of measure is the inch. In weight things are estimated 
by the ounce and pound, and the unit of weight is the ounce. In 
estimating quantity things are measured by the bushel, peck, 
quart and pint, and the unit of measurement is the pint. In our 
currency we count things by the dollar and cent. In electricity 
we have units of measurement eiIso; we call the unit of electro- 
motive force, a volt. Each cell possesses so much electro-motive 
force, which we call a volt, and if we have a battery of twenty 
cells we say it possesses a voltage of twenty volts. The unit of 
resistance'we call an ohm. 

If two elements of a cell be connected by 250 feet of pure 
copper wire, one-twentieth of an inch in diameter, and it is possi- 
ble to detect a current, while if 3CM) feet of wire be used and it is 
impossible to detect a current, this cell has a resistance of one 
ohm; that is, the voltage or electro-motive force is just sufficient 
to overcome one ohm of resistance. 

A Coulomb is the unit of electrical quantity and it represents 
the quantity of electricity transmitted in one second through one 
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ohm by one Tolt; or it meana the quantity of electricity passing 
over 250 feet of pore copper wire, one-twentieth of an inch in 
diameter, by an electro-motor force of one cell or volt. 

An Ampere is the unit of the electric current; it is equal to 
the current of one coulomb per second, and is due to the electro- 
motive force of one volt working through the resistance of one 
ohm. A millismpere is one one-thoTisaiidth part of an ampere. 
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The Faradic Current. 

Gslvanism, yon wiU remember, is that form of electricity set 
free by chemical action in a cell. In order to have a galvanic 
current of electricity we fonnd it was neceBsary for the elements 
to be destroyed at different rates in the solution, and the one that 
was destroyed the moet rapidly set positive electricity free. 

Ton know that this electricity always passes in one direction, 
that it is a continnous current. 

Tour attention has been directed to a continuous current 
obtained directly from the cell; I desire now to call your attention 
to an interrupted our- 
rent which is ob- 
tained by induction 
from the continuous 
current. This is 
called the faradic or 
interrupted current. 

The proper thera- 
peutical application 
of these two currents 
depends in a very 
great measure upon 
a proper understand- 
ing of them. 

Returning to one 
of our early experiments, page 23, place the pine stick upon 
the top of the egg-glass and suspend a straw by a silk thread 
near one end; rub the glass tube with a silk pad and bring 
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it to the other end of the pine stick, but do not touch it, and 
you will observe the straw fly to the end of the stick, touch it, 
and then it is repelled. (Fig. 85.) Discharge the straw by 
touching it, take away the tube and you find that the stick con- 
tains no electricity. The stick did not touch the tube at any time, 




>^^: 



yet there was electricity in the stick. From your previous experi- 
ments you know that the electricity in the stick is induced by the 
free electricity on the tube. 

Take a long piece of insulated wire and wrap it around a lead- 
pencil ; connect one end with the wire from the zinc, and the other 
end with the wire from 
the carbon of a cell. 
(Fig. 86.) You know 
there is a continuous 
current of electricity 
passing over this wire, 
and that it is passing 
from the wire that comes 
from the carbon plate 
through the coil and 
back to the zinc plate. 
""■ ""■ Make a coil of in- 

sulated wire larger in diameter than the first coil (Fig. 87), 
loosening the end of the wire of the first coil connected to 
the zinc, slip the wire through the second coil and place the 
second coil immediately over the first coil (Fig. 88); notice 
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particularly that the second coil is not attached to the first coil in 
any way. The first coil is composed of insulated wire, as is the 
second coil ; the two ends of the second coil are connected with 
handles, and while you hold the handles yonr assistant will tonch 
the end of the wire of the first coil to the zinc. The instant the 
wire is tonched to the zinc a shock is felt, but only for an instant; 
take the wire away from the zinc and tlie same sensation is felt 
for an instant only. Now make and break the current quite 
rapidly and the sensation is still more perceptible. 

Slipping out the pencil from inside the first coil, put in its 
place a permanent steel magnet; making and breaking the current, 
the person holding the handles finds the current strong enough 
to produce a decided impression upon his muscles. (Fig. 89.) 

Two coils of insulated wire; the first one, which is called the 
primary coil, is attached to the elements of the cell ; the second 
coil is wrapped upon 
the first coil (but not 
connected with it and 
not connected with the 
elements of the cell, but 
has its ends free) and is 
called the secondary 
coil. We find that a 
current of electricity 
is obtained from this 
secondary coil when the 
circuit of the primary 
coil is broken or closed. This electricity in the second coil 
is induced electricity from the first coil; but remember that the 
current is only induced in the second coil when the circuit in the 
first coil is made or broken. This electricity in the second coil is 
known as the interrupted or faradic current, named from its dis- 
coverer, Faraday. 

Tou also observed when the magnet was placed in the center 
of the primary coil that the induced current in the secondary coil 
was greatly increased. 

It is necessary then, in order to have a faradic current of elec- 
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tricity, to have two coils of insulated wire, the second wrapped 
upon the first; the first coil connected with the elements of the 
cell, and the current must be interrupted. 

Figure 90 is a coil of insulated wire wrapped about a bar of 
soft iron. Now you know that if a current of electricity pass 
over the wire that is 
wrapped around the soft 
iron bar, the bar will be- 
come and remain an elec- 
tro-magnet, possessing all 
the properties of magnetic 
attraction and magnetic 
induction as long as the 
current is passing through 
the wire around it; but the 
instant the circuit is 
broken, that piece of soft iron loses its magnetic properties 
and becomes simply a piece of iron, but instantly resumes 
those properties as soon as the circuit is completed in the 
wire about it One end of the wire around the bar of soft iron is 
connected with the wire from the carbon of the cell; the other 
end of the wire is connected to a brass post to which a steel 
spring is attached; one side of this steel spring rests upon a 
screw point. The post through which the screw passes is con- 
nected to a wire. Now if you connect this wire to the zinc in 
the cell you have a complete circuit. 

Let us see if this is true. The positive electricity passes over 
the wire from the carbon ronnd and round the coil out of the 
other end of the wire from the coil into the post to which the 
spring is attached, along the spring to the screw point, down the 
post to the wire, from the wire to the zinc in the cell and through 
this fluid to the carbon; therefore it is a complete circuit But 
as soon as the wire is connected to the zinc plate and the circuit 
is complete the bar of soft iron, around which the coil is wrapped, 
becomes an electro-magnet; and its magnetic attraction is greater 
than the stiffness of the steel spring, so the end of the steel 
spring is drawn to the bar of soft iron. (Fig- 91-) Now what 
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occurs? Ab soon as the bar of soft iron becomes an electro-mag- 
net and attracts the steel spring, that instant the steel spring 
leaves the end of the screw point with which it was in contact 
and the circuit is broken; 
the steel haabeen attracted 
to the end of the bar of 
soft iron, but by attract, 
ing it the circuit was 
broken and the bar of soft 
iron ceased to be a magnet 
its attraction for the steel 
spring was lost. The 

spring flies back to the 

, .... no, »i. 

screw point, the circuit is 

complete, and the bar of soft iron again becomes a magnet and 
again attracts the steel spring, only to again break the circuit and 
lose its power of attraction. In this we have an automatic arrange- 
ment to make and break a circuit; it is known as a rbeotome. 

Ton will remember that it is necessary to have an interrupted 
primary current in order to obtain a secondary current by induc- 




tion. Around this first coil hsts been placed a second coil; as the 
rheotome makes and breaks the current, we obtain an interrupted 
current in the secondary colL 

You observed in your first experiment that the secondary car- 
rent was very much increased by placing a magnet on the inside 
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of the primary coil; the bar of soft iron in this inBtniment takes 
the place of the magnet, as it is a ma^et when the current is 
completed. 

As 7011 will observe, the bar of soft iron has a brass cover 
which may be slipped over it or removed ; when it is pushed all 
the way in, it entirely covers 
the bar of soft iron. It does 
not prevent its becoming s mag- 
net, but it prevents its influence 
from being felt upon the current 
in the coil. It is very evident 
that the further out this slide 
is drawn the more of the mag- 
net there will be exposed and 
the stronger the current in the 
secondary coil. This is known 
as the helix, and the brass cover 
is the helix shield. 

We can have a third coil of 
wire around the second and 
obtain from it a current of electricity by induction from the sec- 
ondary coiL 

Now note this in particular: a faradic current of electricity is 
an induced current obtained from an iuterrapted galvanic cur- 
rent. The instant the circuit is complete, there is a current of 
electricity produced in the secondary coil by induction, passing 
in the opposite direction; when the circuit is broken, there is 
again a current produced in the same manner in the secondary 
coil, but running in the same direction as that in the primary 
coil. In other words, the faradic current is an alternating cur- 
rent; one instant it is running in one direction, the next instant 
in the opposite. Do not forget this point, as we will have occa- 
sion to use it. 

Faradism, then, differs from galvanism: 
1st. It is not obtained by chemical action direct but by 
induction from the primary current 

2d. The galvanic current always passes from the positive to 
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the negative pole, while the faradio current passes one instant one 
way and the next instant the other iray. 

Thoa far in your study yon have obtained electricity by fric- 
tion, as with the glass tube, the sealing-wax, the electrical ma- 
chine, and by chemical action in a celL There is still another 
way in which electricity may be obtained. Figure 93 shows a 
common horse-shoe magnet. At its end, set so aa to revolve 
within the magnet, are two spools wrapped with insulated wire. 
I£ the crank is turned the spools revolve, and, as you will per- 
ceive if yon take hold of the handles, a current of electricity is 



Fio. 94. 

set free. The spools have revolved, they are covered with insu- 
lated wire, and the electricity is set free by magnetic induction 
through the insulated wire. This is known as a magneto-electric 
machine. 

Figure 94 is quite a different looking instrumeni It is com- 
posed of powerful electro-magnets or permanent magnets; set so 
as to revolve within these magnets is a coil of insulated wire. 
This is a dynamo or power machine. Through this machine the 
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electric light, the electric car, and, in fact, all the powerful work 
of electricity is accomplished. The coal heats the water into 
steam, the steam mores the machinery of the engine, the ma- 
chinery runs the armature which is the insulated wire, and a cnr- 
rent of electricity is set free. This electricity is transformed 
force. In this depariiment there is yet much to be done ; much of 
the force is wasted in transforming the coal into electricity, but 
the time will come, undoubtedly, when electricity will be obtained 
directly from the coal, and when heat as well as light will be 
obtained from "buried sunlight" — coal — by means of electricity. 
It is not within the province of this Manual to take up the 
minutia of either the dynamo or the electric motor. I simply 
wish to draw your attention to the fact that electricity may be set 
free from magnets by either revolving the magnets around the 
insulated wire, or the insulated wire within the magneto, or close 
enough to the magnet to obtain its magnetic induction. 
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CHAPTER XIL 



Varioua Kinds of Cells. 



Let me call your attention to a few points in regard to detect- 
ing the presence of galvanic electricity. You have connected up 
a series of cells and you wish to know whether or not you are 
obtaining electricity from them. Bring the two ends of the wire 
together and mb them against each other and yon will obtain a 
spark; better still, hold one end of the wire against a piece of 
carbon and scrape the other over the carbon and you obtain a 
spark. (Fig. 95.) 

Bring the ends near the needle of a compass. You know what 
phenomenon will occur if galvanic electricity ia present. 

We have studied the manner of setting electricity free; we 
have watched ite phenomena and made ourselves familiar with 
some of its laws, and 
are now ready to take 
up for consideration 
its action upon the 
human body in health 
and disease. Before 
we do this, however, 
let UB consider the 
different kinds of cells 
and batteries, the 
manner of connecting 
them and the differ- 
ent appliances neceeeary to the intelligent use of electricity. 

We divide cells into two kinds, viz. : the wet or liquid and the 
dry cell. Of the wet cells, Figure 96 is the one known as the 
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gravity cell. In this cell zinc ie used for the generating plate 
and copper for the collecting plate; sulphate of copper is the salt 



nsed in making the acid solution. This cell gives good satis- 
faction and requires very little attention j it has two objections, 
however; it is very larg^, taking up a great deal of room, and is a 
very dirty cell. These cells have been almost discarded. 



Figure 97 is known as a Leclanche cell ; in it the zinc is used 
for the generating plate, and for the collecting plate there is a 
porous cup filled with carbon. This cell has a high voltage. The 
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solution is composed of six oances of sal ammoDiac and water, and 
let me cautioD you that in any of these cells never use anything 
but the purest sat ammoniac. 

The greatest objection to the Leclanche cell is the fact that 
the porous cup will become obstrueted, and a short circuit being 
formed within the cell they require boiling in water to clean them. 
It is, however, a very satisfactory cell. 

Figure 98 is known as the Laclede cell, and in it zinc is used 
for the generating plate and a large piece of circular carbon for 
the collecting plate. The zinc passes down through the center of 
the carbon; on the lower end of the zinc is a rubber ring. 

Eubber, you will remember, is an insulator; the object of the 
rubber ring is to prevent the zinc from touching the carbon. This 




is a good cell, the greatest objection being the closeness of the 
zinc to the inside of the carbon. Crystals will form between the 
zinc and the inside of the carbon; the cell is then short-circuited 
and continues to act until the zinc is destroyed or the fluid 
exhausted, and it is then said to be polarized. The Laclede is a 
comparatively cheap cell and one which, with ordinary care, will 
give good service. 
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Figure 99 is called a Law cell; it does oot differ materially 
from the Laclede, but is more expensive. 

Figure 100 is called the diamoDd-carbon cell and is composed 
oE a number of pieces of carbon arranged in a circle, and in the 
center of the circle the zinc is protected by a rubber ring insulator. 
Thie perhaps is the most universally used cell to-day; it is cheap, 
durable and reliable, and the carbons are easily cleaned ; all they 
need is rinsing in hot water. With ordinary care these cells will 
give good service for one or two years. They are charged with 



six ounces of commercial sal ammoniac and water. Let me call 
your attention to this little point: if you thiuk your battery-fluid 
is growing weak and you wish to add some sal ammoniac, never 
attempt to put it in the cell without first removing the zinc and 
carbon plates, for a small amount of sal ammoniac adhering to a 
zinc or carbon plate may form a nucleus for a crystal which will 
short-circuit the cell. 

Your cells should be put in a cool place, and if you wish to 
obtain from them the best results seal their tops with paraffin or 
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bees- wax; look at them once in seven or eight monthB, and if the 
water has evaporated add a little more to them. Don't pnt them 
in an inaccessible closet or cellar, but put them on shelves or in a 
cabinet. They may not look as nice aa you would like to have 
them, but they will do you no harm and will certainly give you 
better service. 

These cells of which we have been studying are those used for 
office batteries. For portable batteries the cell most commonly 



used is shown in Figure 101. It is a zinc and carbon cell; the 
fluid used is composed of water, sulphuric acid, bi-chromate of 
potash and bi-sulphate of mercury. The manufacturers claim that 
these batteries are made so that they will seal up and not leak, 
but if you wish to carry such a battery any distance, do not trust 
to carrying the fluid in the cells, carry it in a jug having a wooden 
cork, and when you have used the battery pour the fluid back in 
the jug. It will cause some trouble, but it will save the bottom 
of your buggy, the bottom of your battery and perhaps your 
clothea 
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Much vEB expected of the dry cells; they are small and com- 
pact, and it was hoped that they would surpass the wet cells. As 
yet there is no dry cell made that will begin to equal in dnrability 
and service the diamond-carbon, the Laclede, or the Leclsnche. 



The most of these dry cells are composed of chloride of silver. 
(Fig. 102.) Now do not misunderBtand me; I am not condemning 
the chloride of silver cell, but it is more expensive, more easily 




polarized and no more durable, nor does it give as good service as 
the others. For faradic work, where you wish to obtain a faradic 
current for a short time, the chloride of silver cell will give yon 
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good serrioa. My experience has been, howey«r, that tiie moat 
reliable are the liqaid cells. There is no doubt bat that ultimately 
there will be made a serviceable dry cell; some that are on the 
market now may be eeiriceable, but I have no knowledge of 
them. 
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CHAPTER XIII. 



Batteries and MIectrodes. 



We have Bsveral kinds of batteries, viz: 

IsL The Bimple faradic battery, whiuh is nearly always a 
portable or pocket battery, 

2d. A combined faradic and galvanic portable battery. 

3d. The office battery. 

4th. The storage battery. 

5th. The oaatery battery. 

6th. The electro-magnetic battery. 

The electro-magnetic batteries we can dismiss in a few words. 
They are absolutely useless in therapeutics ; never under any cir- 
cnmstances bny one, and never let your patients use one and say 
they are taking electricity. My experience has been that the use 
of such batteries has done the canse of electro-therapeutics more 
harm than good. 

There are two kinds of batteries exclusive of the cautery and 
the storage battery. The first which we will consider is the port- 
able battery : Portable batteries are not as reliable as office bat- 
teries, yet you can do good work with them. If you can afford it 
buy an office battery in preference to a portable one; although a 
portable faradic battery is at times a convenient thing to have. If 
yon have a portable battery keep it scrupulously clean ; after using 
it always empty the fluid into the jug, rinse out the cells and 
wash oS the plates. 

In fully ninety-eight per cent of all the cases where electricity 
is applicable the patient will be able to come to yonr office for 
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treatment. Don't bay a portable battery until yoa are compelled 
to, and don't ose it unlesB it iB utterly impossible for yoar patient 
to get to your office. 

The second kind of battery that we will consider is the office 
battery. Of these there ia a great variety ranging in price from 



$35.00 to $200; but as economy is usually a necessary factor I 
(Fig. 103) will describe, mainly, the economical batteries. 

A good battery will consist of 

1st. The cells, which should be from fifteen to thirty iu 
number; tweuty-five being a good number. If you select either 
the diamond-carbon, the Leclanche or the Laclede you will be 
satisfied. My preference is for the diamond-carbon, for reasons 
already given. 

2d. Is the switch-board (Fig. 104), which consists of seve- 
ral buttons numbered from to 25 or 50 and a switch which has 
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a double bar, and is known as the double switch or cell selector, 
and a pole changer. On the switeh-board, which, by the way, is 
made of polished hard rubber, is a faradic coil, and on one side 
(Fig. 105) two binding posts, as they are called. These switch- 
boards may be plain or very elaborate; but the plainer the board, 
the less on it, the better satisfaction it will give. 

As you wish to set up your battery you must have some suit- 
able place for the cells and a suitable stand for the switch-board 
to rest upon. You may put the cells in a closet or on shelves, 



but if you have them under your switch-board in a cabinet they 
will give you better satisfaction; a common stand with shelves 
will do very well, but the nicest and most convenient is a full- 
cabinet sewing-machine case. 

You wish to connect up your battery for use; therefore, to each 
cell you have added sis ounces of commercial sal ammoniac and 
QUed them with water; turning over the switch-board, you ob- 
serve'pins having a hole in each and a screw in their ends. Com- 
mencing with the first coll, you take a piece of insulated copper 
wire; bare the end of the insulation for an inch and a half, 
fasten it to the carbon of the cell and run it to the switch-board. 
This wire is attached to the pin on the under surface of the 



zednyGoOgle 



BATTERIES AND ELECTRODES. 85 

Bwitch-board that is marked O on the top; in attaching this to the 
pin, strip the wire of ita insulation for an inch and a half and bend 
the bared wire upon itself as shown in Figure 106. The reason 



for this is that it gives a better surface for the screw to fasten to;' 
turn the screw upon the wire tightly. To the zinc of the cell 
attach a long wire and a short wire, bending the ends of the wires 
in the same manner as formerly; in fact, wherever a screw is to 



-^CD 



come in contact with a wire bend the wire upon itself if possible. 
The long wire from this zinc you connect with the pin marked I, 
on the under side of the switch-board. 

Tou have one cell ia the circuit; that is, when one point of 
the switch rests upon O and the other point upon I the circuit ie 
complete with one cell, through the wires, the buttons and the 
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points of the switch. Now, taking the second cell (remember 
that this battery is for therapeutic use; it is electro-motive force 
which you desire, and 
to obtain it yon must 
connect the cells alter- 
nately), so the short 
wire from the zinc of 
the first cell is con- 
nected with the carbon 
of the second cell. To 
the zinc of the second 
cell connect two wires, 
a long and a short one; 
the long wire is run to 
the Bwitch-b'oard and 
connected to the button 
marked 2. Now, when one arm of the switch is upon O and the 
other upon 2 you have two cells in the circuit. 

The short wire you connect to the carbon of the third cell and 
to the zinc of the third cell you attach two wires, a long and a 
8hDrtone(Pig. 107); 
' " "" the long one ia con- 

nected to the pin be- 
neath the button 
marked 3, so that 
when one point of 
the switch rests upon 
O and one upon 3 
you have three cells 
in the circuit; and if 
one point of the 
j switch rests upon 2 

Fio, 108, ond the other upon 3 

you have one cell in 
the circuit. In this manner you connect up all your cells; from 
the last cell you carry only one long wire from the zinc. If 
your buttons should increase one batten at a time to 20, and from 
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20 to 30 iwo at a time, yon conneot the battens to 20 as I have 
described . 

The short wire from the zinc of the twentieth cell jou con- 
nect irith the carbon o£ the twenty-first cell, and to the zinc of 

the twenty-first cell 

yon connect only a 
short wire; this you 
connect with the car- 
bon of the twenty- ^^^ 
second cell, and io 
the zinc of the twenty- ^ <:-' :.'^-.-''= - "--^■^^-'S?g'-.",^-^ '°^^-=-''-'^'MBn^ 
second cell (Fie, 

^ ^ Flo. 109. 

108) yon connect two 

wires, a long and a short one. The long wire you connect to 

the nnder side of the pin marked 22. You oonld connect them 

up fonr cells at a time in a similar manner. 

I have said nothing about connecting the cells to the binding 
posts or to the faradic coil, for every switch-board that you buy 
will hare these connections already made, and all it will be neces- 
sary for you to do has been described. 

On every switch-board you will find two small switches be- 
sides the one we have already described, one having two buttons 
and the other three. The one with two buttons is marked " on '.' 
and "off." (Fig- 109.) When the point of the switch rests 
upon the button marked 
" on," and the cells are 
thrown into the circuit 

the faradic coil will -.,. 

work. The switch with ^™^ i^^ ^t~^ 

the three buttons has 



one button marked G, 
. one marked P, and one ^"*- ""' 

marked S. (Fig. 110.) When the point of this switch rests 
upon G, and the point of the other switch rests upon "off," and 
the cells are thrown into the circuit, you wiU obtain a galvanic 
current from the binding posts. When the point of the switch 
is upon "on," and the point of the other switch upon P and the 



i^ 
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cells in the circuit, front the binding poets 70a will obtain a 
primary faradic current; if the point of the switch is npon S, 
yon will obtain a secondary faradic ooirent. 



¥oar battery is now ready for work, but in order to apply the 
electricity it must be conducted from the binding posts to the 



patient. This is done by means of conducting cords; they are 
composed osually of fine wire covered with an insalation of silk. 



Insulated copper wire makes good conducting cords, but the silk- 
covered corda are the meet used. (Fig- 111.) You, however. 
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still lack one thing in order to be able to use your current, viz. : 
instruments known as electrodes. Ever; batter; is accompanied 
by & pair of handles like those shown in Figure 112. These 
handles are nearly always covered with sponge; they are some- 
times covered with chamois skin and sometimes with carbon. 



Don't use sponge (or a covering; it is dirty and a poor conductor, 
Cover the ends of your handles with a thin layer of absorbent 
cotton; it can be changed for each patient, and you have an abso- 
lutely clean electrode. But these handle electrodes will not 



answer all purposes, and other electrodes are necessary. If you 
should buy an electrode for every condition you treat it would 
require a small fortune, but it is entirely unnecessary. 

You should have one lat^e zinc plate six by twelve inches, 
another six to ten inches in diameter (Fig. 113), and if you can 
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afford it a circular abdominal electrode which is covered with 
spongiopiline (Fig. 114); and if you wiBh a still more expensive 
abdominal electrode, procure a Martin's. The Martin's abdominal 



electrode is composed of a concave pan, over the top of which is 
stretched an animal membrane. (!%■ 115.) The pan is filled 
with water through an opening left in it, and the membrane 



becomes a conductor. This is a good electrode when it does not 
leak. If you have one, always leave it full of water, for if you 
do not the membrane will dry and crack. 

To use the spougiopiline electrode, thoroughly wet the spongio- 
piline in warm water. If you wish to apply the zinc plates to the 
body, cover them with 



towels which have been 

wrung out of hot water. 

If you wish to use the 

handles, thoroughly wet 

the absorbent cottou or 

sponge that covers them 

in hot water; and it will be a better conductor if you add a little 

salt. These electrodes are for use on the surface of the body. 
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Figure 116 is an electrode made to uBe id the ear. 
Fignre 117 is an electric brush. 

Figare 118 is another electrode which has a very small poini 
Figure 119 is an electrode' with a long handle. 
There are almost as many different kinds of electrodes as there 
are men nsing them; but the zinc plates and the spongiopiline 



electrodes, together with the pair of handles, will answer for all 
ordinary and most extraordinary occasions in the treatment of the 
surface of the body and the parts reached through the surface of 
the body. 

For urethral work, your steel urethral sounds will answer the 
purpose in the treatmeut of male patients. For the treatment of 




women and the diseases peculiar to them, you need, first, a vaginal 
electrode; a bent cue like Figure 120, not a straight oue. For 
female urethal and intra-nterine work that is done with a faradic 



current, your graded uterine sounds will answer the purpose better 
than anything else. 

For intra-uterine work with the galvanic current you need 
a platinum electrode, one of which is shown in Figure 121. 

Figure 122 is an electrode which has two points and is used 
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when you vrish to have both poles within the utems; which, 
however, is very rare. I£ you can afford to hare only one of these 
electrodes, get the single platinum electrode. 

Figure 123 is a little instrumebt to which I wish to call your 
attention; it is called a milliampere-meter. An ampere, you will 
remember, is the unit oi current, and a milliampere is the thou- 
sandth part of an ampere. This little instrument is composed of 



two needles; the under needle points north and south; the upper 
points east and west; and you will observe that it has two read- 
ings, a short scale and a long scale; the short scale measuring 
from one to twenty milliamperes, and the long scale measuring 
from one to one thousand milliamperes. 

The directions for placing a milliampere-meter in a circuit will 
accompany each instrument. If you can afford a milliampere- 



meter at the beginning have it upon your switch-board. A milli- 
ampere-meter is not absolutely necessary, but the work done with 
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one ia mnoh more satiBfactoty than that done without it. Yon 
will remember that a milliampere-meter is never to be naed with 
a taradio cnrrent, 

The little instrument shown in Figure 124 is known as a rheo- 
stat, and ia one of the Inznries of the electrician. Its UBe is this: 
You wish to use a galvanic current ; one end ot the circuit is 
attached to the plate, which, you will observe, is so arranged that 
it can gradually drop into the water; the other end of the cur- 
rent is attached to the water; now switching on all the cnrrent 
with the plate out of the water, you allow it to gradually drop 
into the water. In this manner a cnrrent of high voltage may be 



used without any sudden interruption, and with much less iucon- 
venience and pain. There are several kinds of rheostats, and 
any of them are good. Observe one thing in regard to their use, 
however ; don't allow the water to stand too long in them without 
being changed. 

As to the care of your battery, see that the switch points are 
always left on the "off" button; keep the connections clean; keep 
your battery closed when not in use ; occasionally look over the 
nuts and screws and see that they are all tight. If anything gets 
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wrocg with yonr circuit follow around with your doable switch 
until you see what cells it is between, then look it up. As to the 
core of the cells you have been already instructed. 

We will leave the study of cautery and storage batteries aatil 
we come to consider the subject of electro-cautery. 

In reference to a static machine, I will say this much: I have 
never seen a case where electricity was applicable that static 
electricity would do better or as well as the galvanic or faradic 
currents. If you wish to use one, you will find extensive direc- 
tions in Beard and Bockwell's work on electricity. 

This will complete what I have to say upon the subject of 
electro -physics and batteries. 



>y Google 



CHAPTER 5IV. 

Electro-Pbysiology. 

Electro-p}iyBiolog7 is the scieDoe which teaches us the laws of 
animal electricity and the phenomena produced by electricity 
upon the hnman body. In out work with electricity it is neces- 
aary for as to leam sufficient facts in regard to its action upon 
the human body to enable ns to work intelligently with it. It is 
poBsible to ase electricity to reiiere pain, cnre some forms of 
paralysis, obtain its tonic, stimulant and sedative effects upon the 
human body, and yet know nothing of the facts concerning its 
action; when it is applicable or when it is not. Any one can hold 
an electrode upon a paralyzed muscle, and if the paralysis be due 
to purely local conditions good results will be obtained; but 
should the paralysis be of central origin such treatment would do 
no good. We must learn, then, when to use it and when not to 
use it; and above all things we must leam not to abuse it Let 
UB try to master at least the principal facts in connection with iU 
use. Do not be content with curing the symptoms (for symp- 
toms, you know, are but the manifestation of actual pathological 
change or functional derangement) ; but by the aid of electricity 
study disease. 

Afl yet electro-therapeutics is not based npon electro-physi- 
ology. To-day the therapeutical application of drugs in diseased 
conditions depends upon their action on the human body in 
health. Thus far the application of electricity to the treatment 
of diseased conditions does not depend upon the action of elec- 
tricity upon the body in health. Electro-therapeutics and electro- 
physiology are separate and distinct sciences. Some attempts 
have been made to base electro-therapeutics upon electro-physi- 
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ology, but as yet with indifferent snccess. Our indefinite knowl- 
edge as to what electricity and nerve force are, and our poor im- 
derstanding of the complex subject of nutrition, has prevented 
us so far from applying electro-physiology to any great extent to 
eleotro-therapeatics. Electro-physiology is a science of experi- 
ment, while electro- therapeuticB ia a science of experience. 

However, it is necessary for you to stady the action of elec- 
tricity upon the living subject, and the best time to do this is 
while you are applying it to both healthy and diseased parts. 
Watch its action npon voluntary muscles, the motor and sensory 
nerves, the effect produced npon the nerves of special BeoBes, and 
particularly its effects Qpon nutrition. 

To obtain the action from a drug it is necessary that the drug 
be absorbed; and althoogh the drug may have a special action 
opon a certain part of the human body, it also, to some extent, 
acts upon the entire body. Not so with electricity. It may be 
applied directly to the part affected, and it is not necessary for its 
action to be felt npon any other portion of the body. In this 
respect it is superior to droga Do not misunderstand me, how- 
ever ; I do not wish to say that electricity will take the place of 
drugs, but I do say that there are cases where drugs will not act 
Eknd electricity will Let us study briefiy some of the actions of 
electricity upon the human body: 

Ist. The action of static electricity upon the skin. As yon 
perceived in yonr experiments with the static machine, it pro- 
duced a pricking, stinging sensation. If you use a wet electrode 
it acts upon the deeper parts as welt. 

Faradio electricity causes, first — changes in circulation. At 
first there is anemia, which is due to the contraction of the arte- 
rioles, which contraction is due to the action of the faradic cur- 
rent on the vaso-motor nerves. This anemia lasts only a short 
time, when we have the second effect, which is hyperemia; this is 
due to the dilatation of the arterioles, which is the result of the 
secondary effect of the current npon the vaso-motor nerves. The 
third effect of -the faradic current is pain. Pain is an unnatural 
or abnormal vibration over a nerve. The faradic current pro- 
duces pain by irritating the sensory nerves and producing an 
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nunataral vibration over them. Eemember this: the more 
rapidly the current is interrupted the greater the effect upon the 



In our stud; of the faradic coil we learned that taradic elec- 
tricity was induced; and that the direction of the current, when 
the circuit was made, was from positive to negative ; and when 
broken, from negative to positive. Practically there is no differ- 
ence in the action of the positive and negative poles of a faradic 
current; for, strictly speakiug, it has no poles; but, nevertheless, 
(and I am not able to explain it to you, nor will I make the 
attempt) the faradic current obtained from the negative pole 
produces more of a stinging sensation upon the skin than that 
obtained from the positive pole. Some parts of the skin are 
more sensitive to the effects of electricity than others; this is due 
to the fact that in some parts the skin has a more liberal supply 
of sensory nerves, and certain parts are better conductors than 
others. If the faradic current be applied over a bone — as the 
anterior edge of the tibia — it produces greater pain because the 
skin is thin in that locality, and the bone is a good conductor. 
The faradic current enters the body from the surface through the 
glands of the skin. 

The action of the galvanic current upon the skin is to cause a 
bnming sensation at both poles, which will increase in proportion 
to the strength of the current and the length of time applied. A 
light current produces a sensation like a mustard plaster when 
the mustard has been mixed with flour so it cannot blister. A 
strong current produces an effect similar to that of a hot iron. At 
the positive pole the skin becomes pale or anemic, then red or 
hyperemic. with a mild current. With a strong current, beneath 
the electrode there is a white spot, while around this is a red 
circle. At the negative pole there are the same results, only the 
hyperemia comes more quickly and lasts longer. Practically there 
is the same action at the two poles, but different in degree. 

As to the chemical effects of the galvanic current: At the 
negative pole there will be a small vesicle or blister containing an 
alkaline fluid, and this blister will be difficult to heal. At the 
positive electrode or pole there will be a blister but it will not 
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appear as soon, and around the blister the skin will present the 
condition known as goose flesh. This blister at the positive pole 
will contain an acid fluid which may corrode your electrode. With 
a mild galvanic current you will obtain but little chemical action. 
The probabilities are that there is some chemical action obtained 
from the faradic current, but what it is we do not know. 

Study these facts carefully, for they will enable you to use 
electricity intelligently. 

We wish to consider a little more in detail the effects o£ elec- 
tricity on the haman body and its action upon the different por- 
tions of it You know that in the cortex of the brain, the poste- 
rior part of the frontal lobes and the anterior part of the parietal 
lobes are motor centers; that these motor centers on the right 
hemisphere of the cerebrum send ninety-eight per cent, of their 
motor impulses to the voluntary muscles on the left side of the 
body ; and those centers on the left hemisphere of the cerebrum 
send ninety-eight per cent, of their motor impulses to the volun- 
tary muscles on the right side of the body. These centers, then, 
control the voluntary motions of the body. We may stimulate or 
produce an artificial voluntary action with electricity by connect- 
ing these centers in the brain with the muscles they supply. 

Electricity when applied to the head produces at first a dizzi- 
ness. This dizziness is described by many as similar to the sensa- 
tion that comes just before consciousness is lost when taking an 



2d. It produces apparent movements; the patient thinking 
that the head or body is moving or that objects about them are 
moving. 

3d. It produces a staggering sensatioii as \i about to falL 
Let me caution yon now to be careful iu the use of electricity 
about the head, particularly the galvanic current. When a strong 
current is applied over the spinal cord it produces rigid muscular 
cramps. When applied to the pneumogastric nerve it increases 
its inhibitory power and by this slows the heart's action, and, if 
strong enough, stops it. When applied to the sympathetic nerve 
it increases the heart's action. When applied to the ear it pro- 
duces a ringing, singing sensation, very much like the action of a 
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large dnse of quiDine. Wheo applied to the eye the patient sees 
flashes of light; these flashes of light are often colored, red being 
the predominant color. When applied to the tongue, as you have 
experienced, there is a sharp metallic taste. 

Irritability of a nerve is that property by which it responds 
to a natural stimulant, to an external impressiop or an artificial 
stimulant To illustrate; I desire to move my arm, there being 
no disease of nerve or muscle; 1 will to move it, the cells in the 
frontal lobe of the cerebrum send the order to the cells in the 
motor centers for the muBcles of the arms in the cortex of the 
parietal lobes. These motor cells originate a motor impulse; it 
is sent out over tbe nerves to the muscles of the arm and the 
movement is accomplished. This is responding to a natnral 
stimulant. If the bottom of your foot is tickled while yon are 
sleeping, there being no disease of nerve or muscle, there is a 
movement of the foot and perhaps the leg; it is a reflex motion, 
and is a response to an external impression. If I apply to a 
nerve or muscle a strong faradic current muscular contraction 
takes place; this ie in response to an artificial stimulant. 

During life, nerves and muscles manifest their irritability by 
performing their natural functions, providing they are not dis- 
eased. What we call nerve force may be considered to be the 
same as heat, light, or electricity ; simply a manifestation of force. 

A muscle will contract under the influeuce of electricity in 
two ways: applied either to its motor nerve or directly to the 
muscle itself; the difference being that when the current is 
applied to the motor nerve all the muscles controlled by that 
nerve will contract," and when to the muscle direct no other 
muscle is affected. The negative pole produces the stronger con- 
tractions, because it is the more irritating. 

The galvanic current will produce contraction of muscles only 
when the circuit is closed ; never when opened unless the nerve is 
diseased, when the contraction may also occur when the circuit is 
opened. This is a very important point 

In every work published to-day on diseases of the nervous 
system you will find that the writer in speaking of diseased 
muscles refers to the reaction of degeneration. I am not going to 
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enter iato the details of the reaction of degeneration, how it ia 
obtained, nor of what diagnostic value it is, bat will simply say 
this: it depends upon this fact; that if you apply one pole of a 
galvanic current (using ten to fifteen cells) over the muscle, and 
the other pole to the motor nerve supplying that muscle, the 
instant the second pole touches the surface over the motor nerve 
completing the circuit, the muscle will contract; and if the nerve 
is diseased, the instant the circuit is broken or one of the poles 
is removed, the muscles will again contract. 

Let me illustrate: A patient presents himself to us with the 
middle and ring fingers of his right hand in a state of atrophy; 
not only are they atrophied but they are almost completely par- 
alyzed as to voluntary motion. Turning on fifteen cella o£ a gal- 
vanic current and baring the left arm, place the positive electrode 
on the ulnar side of the fore-arm near the elbow, place the nega- 
tive electrode over the back of the hand and you will observe the 
instant the negative electrode touches the surface of the hand 
there is a muscular contraction. Take off the negative electrode 
and there is no muscular contraction. In other words, the 
musoles of the left fore-aim and hand supplied by the ulnar nerve 
contract only when the circuit is closed. 

Now try the right arm; placing the positive electrode in the 
same position as before, and touching the negative electrode to 
the surface of the back of the hand (which completes the cir- 
cuit), you will obser\'e that the muscles contract. Lifting the 
negative electrode off the surface (which breaks the circuit), yon 
will observe that the muscles again contract. This teachea us 
that the nerve supplying these parts on the'left hand is normal; 
while the nerve supplying these parts on the right hand is 
diseased. 

Electricity when applied to voluntary muscles not diseased 
produces immediate contraction; but when applied to involuntary 
muscles the contraction is slow. For instance: you apply the 
current over the abdomen and it produces immediate contraction 
of the abdominal muscles, but the contraction of the longitudinal 
and circular fibres of the intestines does not occur for several 
minutes and perhaps hours. 
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In an open blood-vessel the positive electrode of a gftlvaiiic 
current will produce a hard firm clot; while the negative elec- 
trode produces a soft clot. This fact has been taken advantage 
of in the treatment of fibroid tumors of the uterus. 

You had better associate in your mind the positive galvanic 
electrode as being less irritating and hemostatic, and the nega- 
tive galvanic electrode as being stimulating and irritating. 

As to the effects of electricity upon nutrition: 

1st. It is a tonic. 

2d. It increases secretion. 

3d. It increases absorption. 

4th. It increases growth. 

5th. The galvanic current destroys bacteria. 

In this chapter we have given you a brief outline of the sub- 
ject of electro-physiology. It does not comprise, however, all 
that is known of electro-physiology; but if you will remember 
what you have studied already, you will have sufficient knowledge 
to enable you to use electricity intelligently as a therapeutic 
agent. 
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CHAPTER XV. 

Electro- Therapeutics. 

In the past there has been a great deal of mystery atnoDg the 
laity over the phenomeoa produced by electricity and the mys- 
tery has not yet been solved. Pamphlets have been printed and 
scattered broadcast over the country asserting in large type that 
electricity is life; that it will cure all the aches and ailments to 
which the human body is heir; that this electric belt or that elec- 
tric ring will cure a paralyzed arm or cause immediate recovery 
from acute inflammatory rheumatism. This mystery about the 
phenomena of electricity has led unscrupulous people and char- 
latans to use it for their profit The fact that almost every town 
has its com pound -oxygen quack, its magnetic healer and its elec- 
tric doctor is responsible for the delay in the use of electricity as 
a therapeutic agent by the honest practitioner. It is impossible 
to deny the fact that the charlatans and quacks do accomplish 
many wonderful cures by the use of this agent; and this fact is 
leading to a thorough investigation and examination in the field 
of electro-therapeutics. Many investigators did good work in 
this line, but it remained for Drs. Beard and Rockwell, of N^ew 
York City, to compile in a scientific volume the results of their 
careful experiments; and properly they may he called the fathers 
of electro- therapeutics. 

In the use of electricity by the laity, symptoms only were 
treated, without any reference to the disease ; and it failed more 
often than it succeeded because it was not properly indicated. 

We have undertaken to give you the essential laws governing 
electricity; the various forma of current and their peculiELrities ; 
and a brief outline of its physiological effects. 
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Electro-therapeutics is the study of electricity in it? relation 
to diseased conditions, and for convenience we will divide it into 
two departments: 

1st. Medical electro-therapeutics. 

2d. Surgical electro-therapeutics. 

Electricity is a stimulant, a tonic, and a sedative. A stimu- 
lant is anything that causes functional activity to go beyond the 
normal. To illustrate; a man takes a large drink of whisky and 
it stimulates the action of the heart so that instead of beating 
seventy-two beats a minute there are ninety to one hundred and 
twenty. The whisky is a stimnlant because it causes functional 
activity to go beyond the normal. 

A tonic is anything that will cause functional activity to tend 
toward the normal. You have a patieut with a rapid, soft pulse, 
beating at the rate of a hundred and twenty a minute. You 
give your patient a dose of whisky, and instead of the pulse 
increasing, it diminishes ten, twenty or even thirty beats. In 
this case the whisky is not a stimulant but a tonic, causing the 
functional activity to approach the normal. To another patient 
with a pulse of sixty you give a dose of whisky and the fre- 
quency of the pulse is increased to seventy or seventy-two beats 
a minute. In this case the whisky is also a tonic, causing func- 
tional activity to tend toward the normal. 

A sedative is anything that will quiet nerve excitement It 
will cause functional activity to go beyond the normal under cer- 
tain circumstances; it will cause functional activity to approach 
the normal under certain circumstances. It will quiet nervous 
excitement and nervous irritability under certain conditions. 

At present all demonstrations of nerve action seem to be varia- 
tions in the wave or molecular motion over the nerve; the result 
of force. Nerve action is one demonstrated form of wave or 
molecular motion; electricity ia another; and the motion of elec- 
tricity seems to be more nearly allied to the nerve motion than 
any other; some claiming they are identical. We will not enter 
into a discussion of the theory of the identity of molecular 
motion of electricity and nerve force, for there is too much of 
practical importance for us to learn, to spend any time on theories. 
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Iq the haman body there are variationB in the normal wave 
motion over a nerve. Theee variations are eymptoms, and theee 
symptoms are the results of variations in the normal wave motion 
over the nerve; some actual change in some organ or some fnnc- 
tional derangement 

Nerve vibrations may be too rapid, too alow, irregular, or they 
may be stopped. Anything that will change the nerve motion to 
and beyond the normal is a stimulant; while anything that will 
change it tonormal is a tonic or may be a sedative. As electricity 
is very nearly allied if not identical to nerve action, it mnst be a 
stimulant and nerve tonic. 

The stimnlating effects of electricity are the first to show 
themselves; they last bnt a short time and are the least impor- 
tant. But remember, it is also a tonic; it causes functional 
activity to tend toward the normal. This fact is very little under- 
stood. Electricity is generally looked upon as a stimulant alone, 
and when its stimulating effect is obtained its use is discon- 
tinued, and the true benefits of the remedy — its tonic effect — is 
not obtained. This is the reason why so many physicians nse 
electricity for a time and then discard it, claiming its effects are 
temporary, while the real trouble lies in the fact that they did not 
use it loag enough and in a proper manner to obtain its tonic 
effects. 

The best tonic effects of electricity are obtained by general 
faradization and central galvanism. The best tonic effect of any 
drug is obtained when the whole system is brought under its 
inflnenoe. You would not expect to obtain much tonic effect from 
a cold bath if only one arm or leg was bathed ; nor would you 
expect to obtain a general tonic effect from exercise if the exer- 
cise was confined to one arm or leg. In other words, the best 
tonic effect of a cold bath, a sea bath, or exercise is obtained by 
making it general. So we obtain the best tonic effects from elec- 
tricity by bringing the whole nervous system under its influence. 

The immediate effects of general faradization and general 
galvanism are: 

Ist. A feeling of drowsiness or exhilaration. 

2d. Temporary relief from pain. 
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3d. Ad increased warmth of the body. 

Precisely the same effects are often obtained from a cold bath, 
a sea bath, a brisk walk or a dose of alcohol. But like all other 
tonics, electricity may be pushed too far and produce bad results, 
the difference being that the bad results of electricity may not 
come until two or three days after its use, while the bad effects of 
bathing or exercise will show themselves within a few hours. 
Within two or three days after the current has been used the 
patient may have a feeling of general malaise, yawning, stretch- 
ing, be nervous, irritable and exhausted, with an irregular pulse. 
These symptoms may last for a number of days. 

The permanent effects of electricity are the same as* the per- 
manent effects obtained from any other tonic. The first perma- 
nent effect that will show itself will be an improvement in sleep. 
It you are giving a patient electricity, and upon inquiry you find 
he is sleeping better, yoo may know you are beginning to get the 
permanent effects of the agent. This improvement in sleep may 
precede any other favorable sign by a number of days and even 
weeks. Next there will be an improvement in the appetite, 
digestion and assimilation, and in the regularity of the action of 
the bowels. The next thing to show itself is an improvement in 
the circulation ; at first the increase in the circulation lasts only 
a short time, but after awhile it becomes permanent, and the 
hands and feet that were formerly cold remain warm. Like all 
other tonics and tonic exercise, digestion improves under it; ab- 
sorption is increased and the circulation equalized, consequently 
there is increase of nutrition. This increase of nutrition brings 
an increase in the size and weight, and the muscles become hard 
and firm. 

The chief end of all tonics is to increase the capacity for 
mental as well as physical work; and in order to have increased 
capacity for mental and physical work there must be improvement 
in sleep, digestion, absorption, assimilation, and in the throwing 
off of the waste products of the body. AH this electricity will 
do when properly indicated and properly given. 

But remember that the good effects of general faradization 
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and central galvanism oome bIowI^ and may even come after the 
treatment has been discontinued. 

Let me call yonr attention to this point: people who do not 
stand tonics well do not take kindly to electricity. 

I am well aware that the subject of nerve action and its 
results, nutrition and the performance oE function, is an exceed- 
ingly complicated one. Nevertheless we do know something 
about them, and if you will make yourself familiar with the few 
fundamental facts and principles to which I have called your 
attention, you will be much better able to understand why elec- 
tricity is indicated in the treatment of so many different affec- 
tions. 

In this place I wish to give you a few general suggestions 
in regard to the use of electi'icity as a therapeutic agent 

As it is necessary for you to understand the physics of elec- 
tricity in order to use it intelligently, so it is also necessary for 
you to learn the general laws governing its action in order that 
you may derive from it the proper results. I wish particularly 
to emphasize this point, viz: that you are not to use it in any 
disease because it has been recommended by some writ«r for the 
treatment of that disease; but you are to use it in any condition 
where a stimulant, a sedative, or a tonic is required. In other 
words, you are to treat each individual case, treating the condition 
of the system without any reference to the disease. 

Whenever a case presents itself and it seems to you that elec- 
tricity is indicated in the treatment of that case, put the follow- 
ing questions to yourself and answer them: 

let. Is there pain to be relieved? 

2d. Is there need of and a chance for improvement in gene- 
ra! or local nutrition ? 

3d. Are there any reasons why it should not be used? 

If the first or second question, or both of them, can be an- 
swered in the affirmative, and the third in the negative, you may 
use electricity; and the results you obtain will depend upon: 

1st. The skill with which you use ii 

2d. The length of time. 

3d. The curability of the disease. 
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Let me call your attention to a point here: in the treatment 
of disease by electricity a correct diagnosis is of very great im- 
portance. 

A man comes to you with a partial paralysis of the face, 
arms and legs; you promise him that by the use of electricity 
he shall he cured; but had you studied the case carefully, 
obtained a complete history of it and made an accurate diagnosis 
you would have found it to be one of general psrasia, and a con- 
dition where electricity would do no good. 

As to the stage of the disease, the best results have been 
obtained by using the current in the sub-acute or chronic condi- 
tions. However, there can be no doubt that electricity is appli- 
cable in the treatment of acute diseased conditions. It will cer- 
tainly be of service in the treatment of sprains, acute, articular 
and muscular rheumatism, and especially in the treatment of 
insomnia accompanying acute conditions. 

A great deal has been written about the action of the two 
poles, and the direction of the faradic current. The facts are 
that the same results are obtained at both poles, and by either an 
upward or a downward current, there being only a difference in 
degree. With the galvanic current there is often a marked differ- 
ence in the therapeutic etfect; depending upon the direction of the 
current. I will give you some special directions as to poles and 
direction of current as we take up special conditions, and you will 
understand that they are the results of my experience. 

You wilt obtain the stimulating, tonic and sedative effects 
from both the faradic and galvanic currents, and from both poles; 
but there will be a difference in degree. As a rule, when you 
wish to obtain the sedative effects of electricity you will use the 
galvanic current; using the positive pole over the irritated points, 
especially in the treatment of nervous diseases, When it is the 
stimulating effect that is wanted, as in the treatment of paralyzed 
muscles, you will use the faradic current. 

A great deal of discuBsion has taken place as to whether you 
are to treat the disease per so, or whether you will treat the symp- 
toms of the disease. If you treat the disease it will be scien- 
tific; if yoa treat the symptoms, understanding the disease, it will 
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be practical; but be both scientific and practical, treating the 
disease as well as the symptoma 

Electricity is not simply a stimulant to stir up paralyzed 
muscles ; it possesses tonic and seilative properties and is not alone 
a tonic or a sedative, but by restoring normal nerve action, 
improves nutrition and circulation. As to the dose of electricity: 
to-day no office battery is considered complete without a milliam- 
pere-meter, and I think no one should attempt to use the galvanic 
current in the treatment of diseased conditions without a milli- 
ampere-meter in the circuit. As yet we have no way of measur- 
ing the faradic current The doae o£ electricity will depend upon 
the strength of the current and the length of time applied, there 
being no definite law. 

In considering special diseases I will give the dosage accord- 
ing to my experience. But note this rule: when strong cur- 
rents are well borne they do good; when strong currents are 
not well borne, mild currents will do good. A great deal will 
depend upon the patient and the disease you are treating. At first 
use mild currents and use them only a short time. By far the 
best results are obtained by the use of mild currents in the 
majority of cases, and I think it is the experience of every phy- 
sician who uses electricity intelligently, that each year finds him 
using milder currents in the treatment of the majority of cases. It 
is far better to use too little than too much. Many a good sur- 
geon has had the results of a brilliant operation tuiii out disas- 
trously by neglecting the details; and many physicians, using 
electricity intelligently, have not been satisfied with the results, 
and this is often due to the neglect of little things. 

Let me call your attention to four points: 

Ist. Avoid sudden interruptions. If you are using a gal- 
vanic current and wish to increase or decrease the strength of the 
current slip the point of the switch from one button to the other 
very carefully, so as to avoid a shock. 

2d. Be carefn! in the use of your electrodes. See that yoor 
conducting cords are firmly fastened to the binding posts and to 
the electrodes, bo that a cord will not slip out of an electrode and 
drop on the patient; and never under any circumstances lay an 
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electrode or anything else that is metal npon your switchboard, 
for in this way it is very easy to short-circuit your battery, 

3d. Use absolutely clean or aseptic electrodes, 

4th, Be sure that yoor battery is working. Test the faradic ■ 
carrent by holding the electrodes in your band; test the galvanic 
current by bringing the ends of the cords together; or you may 
test it with your needle so as to bo sure that your circuit is com- 
plete. 

Ab to the disrobing of the patient preparatory for treatment, 
you must use your own ingenuity, but if you wish to treat the 
spine, do not attempt to slip the electrode under the clothing. If 
the patient is a woman have her bring a loose jacket that will 
open behind, so that you may have free access to the entire length 
of the spine. Of course, under these circumstances, you will 
have the temperature of the room such that the patient will not 
be chilled by disrobing, and you will see that your electrodes are 
warm; not only the covering wet with warm water, but that the 
■ electrode itself is warm. 

As to the length of time for each application, it will depend 
upon the patient and the disease. The more irritable the patient 
the shorter the time; but the average time will be from twenty to 
thirty minutes and from once a week to every day. You will 
obtain the best results from mild currents used for a considerable 
length of time. 

The greater number of cases you will treat with electricity are 
those on which drugs have been tried and failed. Often too much 
is expected and promised from the use of this agent in a short 
time. Eemember that the good results of electricity are due to 
the fact that it restores normal nerve action, thereby increasing 
nutrition; and that such results require time. Of course you 
may relieve pain by a single application, but in the greater number 
of cases you should be careful to explain that time will be 
required: weeks, months, sometimes years. In many cases it is 
advisable to suspend the treatment for a few days or even weeks. 

There are a few points you must remember, viz: how to judgo 
the good effects of electricity; which will be: 

1st. Relief from pain and disagreeable sensations. 
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2d. An improrement in the circulation, vhich will manifest 
itself by a more normal pulse and increased warmth of the body. 

3d. An improvement in aieep and a quiet state generally. 

4th. An increase in the capacity for mental work. 

5th. Improvement in appetite, digestion and elimination. 

6th. Improvement in local and general nutrition. 

The bad effects of electricity will be: 

Ist. Sleeplessness accompanied by irritability, nervousness 
and even nervous chills. 

2d. Headache and backache. 

3d. Pain or increase of pain. 

4th. Stiffness and dull aching of the muscles. 

Let me emphasize this point: always, unless it is simply a 
local application to a leg, an arm or the face, have your patients 
rest after giving them electricity. 

Many physicians when they have a case which in their judg- 
ment demands electricity will obtain for the patient or have them 
get for themselves a battery for personal use, telling them that . 
they can treat themselves just as well as a physician can. This, 
however, is a grave mistake. Tou might aa well turn a patient 
loose in a drug store and tell him to take anything he thought 
would be good for him. If your patient is too poor to pay you 
tor your time, either treat him for nothing or send him where he 
can obtain free treatment. 

If it is necessary for professional men to spend hours study- 
ing the physics of electricity and still more time in learning how 
to apply it, how can you expect a person who knows nothing of 
the agent to obtain from it good results. Under no circum- 
stances whatever advise or allow your patient to obtain his own 
battery. 



zednyGoOgle 



CHAPTER XVI. 

Btectricity in Distarbanees of the Circulation. 

The Taso-motor nerves control almost the entire circulation of 
the body. It we have circulatory distarbanees we can control 
most of them through the action of electricity upon the vaso- 
motor nerves by its tonic or stimulating effects. The vaao-inotor 
nerves are under the control of the great sympathetic ner^'e and 
we may act upon the vaso-motor nerves by acting upon the sym- 
pathetic 

For general circulatory disturbances let me give you this rule: 
to increase the circulation apply the positive electrode over the 
abdominal sympathetic ganglia, and the negative electrode over 
the terminal points. To decrease the circulation place the nega- 
tive electrode over the abdominal sympathetic ganglia and the 
positive electrode over the terminal points. 

To illustrate: here is a patient with poor circulation; cold 
hands and feet and a pale skin. We wish to increase the circu- 
lation. If we use the faradic current it will make little difference 
which electrode we place over the abdomen; but if we use a gal- 
vanic current we will place the positive electrode over the abdo- 
men and apply the negative over the distant parts. If we wish 
to reduce the circulation we would simply reverse the direction of 
the current. 

The faradic current may be used to increase the circulation in 
the muscular tissue. 

Tou know that whenever a function is being performed an 
extra amount of blood is automatically supplied to the part per- 
forming the function. I move my arm, thereby perforrairg a 
function. The movement of the arm is not the result of increased 



zednyGoOgle 



112 A MANUAL OF ELECTRO-THERAPEUTICS. 

circulation, but the performaTice of that fanction brings abont an 
increased amount of blood in those moscles. In other words, the 
performance of a natural fonction increases the circnlation in the 
part performing the function, thereby preserving ita normal 
amount of natritioa and maintaining its normal size. Do not 
forget this point, for it will not only be of service to you, but 
enable you to understand the use of the faradic current in par- 
alysis. 

There are several ways of applying electricity to the human 
body. 

First, let me speak of what ia known as local electrolyzation, 
or the application of electricity to a given part. The object of 
this is to confine the current to some particular part of the body. 
The manner in which it is done is this: here is an arm which you 
wish to bring under the influence of the current in order that you 
may increase its nutrition, and you do not wish to affect the rest 
of the body. If it ia a faradic current, put one electrode in the 
hand and touch the other over the different motor nerve points. 
If it is a galvanic current one electrode will be placed above and 
the other beneath, on the arm. Remember that yon must keep 
the electrode moving when you are using the galvanic current. 

Note particularly, that the strength of the current being the 
eame, the smaller the electrode the more pain it will cause. This 
increase in the pain as the size of the electrode is diminished 
would suggest to you to use a large electrode with strong cur- 
rents. 

General faradization is another way of applying electricity to 
the body, and the object of it is to bring every part of the body 
under the influence of the current. 

Placing one pole at the feet or over the coccyx, apply the 
other over the head and over the spine (increasing the current as 
you go down the spine), over the arms, legs, and possibly over 
the abdomen. The results of general faradization will depend 
upon the strength of the current, the thoroughness of the appli- 
cation and the frequency of the treatment 

Let me say a word here in reference to the use of the hand. 
You wish to give a patient general faradization. Placing an 
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electrode at the feet or at the coccyx and starting the battery, you 
take the other electrode in one of your hands, but hold it very 
lightly. Moistening the other hand in warm water you place it 
gently over the patient's forehead; closing the hand on the elec- 
trode you complete the circuit. By using your hand you. know 
exactly the strength of the current, and the hand is much more 
agreeable to the patient than the sponge, and unless you are very 
susceptible to the action of the current it will do you no harm. 
After you have treated the head a few moments put your hand to 
the back of the neck. Then taking the other electrode pass it 
down the spine and over the other parts of the body. 

In general faradization the general rule holds good that- the 
best results will be obtained from mild currents used a longer 
. time. Apply the current from five to thirty minutes, and from 
one to three times a week. 

Let me give you in this place, one rule: the positive pole is 
much less irritating than the negative pole. In general faradiza- 
tion put the negative pole at the feet, or the coccyx; in central 
galvanism put the negative pole over the stomach. This leaves 
the positive pole (which is less irritating) to be used over the 
more sensitive parts. 

A great deal has been written about the action of the two poles 
and the direction of the faradic current when the facts are that the 
same results are obtained at both poles and by both an upward 
and downward current, there being only a difference in degree. 
But with the galvanic current there is often a marked difference in 
their therapeutic effect depending upon the direction of the 
current 

Another method of applying electricity is what is known as 
central galvanism. The object of central galvanism is to bring 
the whole nervous system, which includes the brain, spinal cord, 
pneumogastric and sympathetic nerves, under the effect of the 
galvanic current. 

One pole (usually the negative) is placed over the stomach or 
coccyx; the other pole is placed on the forehead; from the fore- 
head pass the electrode back in front of the ear and down along 
over the external carotid artery, then around to the base of the 
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brain, and back over the same parte; then bring the electrode 
around on the other eide, covering the same parte. Then begia- 
ning at the base of the brain, pass the electrode dovn the spinal 
column, increasing the current as yon go down. 

In the use of the galvanic current abont the head, be sure that 
your cnrrent is not too strong, and when your patient returns for 
another treatment, inquire if he has any headache or if he has 
been dizzy. If he has, then your current was too strong. 
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CHAPTER XVIL 



The Treatment of Paralysis by Electricity. 

For many years the only practical oee made of electricity was 
in the treatment of paralysis. Sometimes brilliant resulta were 
obtained from its use, and at other times no results. The reason 
of this was that the cases in which electricity was indicated in the 
manner in which it was used gave good reBults; while in other 
cases either electricity was not indicated, or else it was not 
properly xised. The treatment of paralysis by electricity is a yery 
important subject, and we will spend considerable time in its con- 
sideration. 

Paralysis is only a symptom and it means loss of function. In 
order to understand abnormal conditions, we must understand 
normal conditions, or functions. Now note this: voluntary motion 
is the result of a motor impulse originated in the motor cells of 
the brain, carried over the nerve fiber to the muscle and pro- 
ducing contraction. If, then, there is a diseased condition in the 
center originating the motor impulses, or if that center is destroyed, 
or its function temporarily destroyed by pressure, as from a blood 
clot, inflammatory exudations, growths, or depressed bone, we will 
have paralysis of voluntary motion. Not because the muscle is 
diseased, nor because the nerve fiber is diseased; but because no 
motor impulse is originated that can produce muscular con- 
traction. Remember that nerve impulses are molecular motion 
over a nerve fiber. 

If the nerve center is in a perfectly healthy condition, but the 
nerve fiber connecting the center with the muscle is out, or its 
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fonction temporarily interfered with by pressare, there will be 
paralysis of volnDtary motion. 

If the center is intact and the nerve fiber is also intact, but the 
muscle is diseased, we will have paralysis of volnutary motion. 

Keflex action in voluntary muscles depends upon: 

1st. The sensory nerves which convey the irritation to the 
multipolar cells in the anterior horn of the spinal cord, 

2d. Upon the multipolar cells which receive and perceive the 
irritation and originate a motor imptdse. 

3d. Upon a motor nerve which conveys this motor impulse 
from the multipolar cells in the anterior horn to the mnscle. 

If there is a diseased condition of the sensory nerve, so that 
the irritation does not reach the multipolar cell in the anterior 
born, there will be loss of reflex action in the voluntary muscles 
supplied by that nerve. If there is disease in the multipolar cell 
of the anterior horn, so that it cannot perceive the irritation, or 
originate a motor impulse, there will be loss of reflex action in the 
voluntary muscles supplied by the nerves from this part; and in 
addition to loss of reflex action there will be almost complete loss 
of voluntary motion; and there will be atrophy of musclea If 
there is a diseased condition of the motor nerve connecting the 
anterior horn with the muscle there will be loss of reflex action, 
complete paralysis of voluntary motion and atrophy of muscles 
supplied by this nerve. 

Sensation depends u|>on: 

1st. A peripheral nerve that may be irritated. 

2d. A sensory nerve to conduct this irritation. 

3d. A center to perceive it. 

If there is disease of tlie peripheral nerves so that they cannot 
transmit the irritation to the nerve fibers there will be loss of 



IE the sensory nerve fibers are cat, or the function of the nerve 
temporarily interfered with by pressure, there will be loss of 
sensation, because the irritation to the peripheral nerve fibers 
must be transmitted to the center and the center perceive the 
initation before what we call sensation occurs. If, from whatever 
cause, disease or pressure, the sensory center in the brain is 
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dsBtroyed or its function temporarily interfered with, there will 
be paralysis of sensation. If yon fix theee facts clearly in your 
mind, the treatment of paralysis by electricity will be a science. 
It necessitates, however, your making a correct diagnosis of the 
cause of the paralysis. 

The objects of the use of electricity in the treatment of 
paralysis are two, tiz. : 

Ist. To prevent atrophy of muscle and nerve, and preserve 
functional activity, 

2d. As a curative agent. 

Remember that electricity will not prevent paralysis, but will 
prevent the paralyzed muscles from losing their power of action 
when the normal nerve stimulant is restored. 

To illustrate : Here is a patient who has had a cerebral hemor- 
rhage or apoplexy, the right arm and leg being paralyzed. Over 
the motor area of the cortex of the brain there is a clot of blood. 
We know if nature performs her duty properly, aided or unaided, 
that in time that clot will be absorbed, and as a result the paralysis 
will disappear, providing the length of time intervening between 
the formation and its disappearance is not too long. If it is too 
long, there will be atrophy of the paralyzed muscles, caused by 
their being onused, so that motor impulses sent to these muscles 
from the relieved center meet with no response. Electricity is 
Qsed upon these musclea to prevent this atrophy, and to keep 
them in a healthy condition; so that when the center is relieved 
of its pressnre, and a motxir impulse is sent from the center to the 
muscles, they respond. The second use of electricity in the treat- 
ment of paralysis is a curative action ; curative by clearing up 
impaired centers and conducting paths in the nervous system that 
are preventing action. 

Bemember this general rule: the faradic current is to be used' 
on the paralyzed muscles without any attention being paid to the 
direction of the current; but the current must be strong enough 
to produce moderate contraction of the paralyzed muscle. When 
you are unable to produce contraction of the paralyzed mnscles 
with the faradic current, you must use the galvanic current; but 
you are to pay attention to the direction of the current, and to run 
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the current in the direction that yon obtain contraction with the 
mildest current. 

Let me explain: Here is a paralyzed arm npon which the 
faradic current fails to produce contraction; try the interrupted 
galvanic current and you will find that running the current down- 
ward, that is, placing the positive pole above and the negative pole 
below, it requires twelve cells to produce contraction. Reversing 
the current, you find that contractione can be produced with eight 
cells. In treating this case you will use an upward interrupted 
galvanic current. Every time, after applying the current, try the 
faradic current on these muscles, and as soon as the faradic current 
will produce contractiou, cease to use the galvanic current 

In addition to the local use of electricity, connect the centers 
for the muscles with the muscles, passing the current in the 
direction of nerve force; this will compel vibrations along the 
natural way to the muscles, so that as soon as the center liberates 
a motor impulse the nerve is in condition to conduct it. 

Let us endeavor to put some of these facts into practical 
demonstration, and make a clinical study of the application of 
electricity to the different forms of paralysis. 

You desire to know when and how to use electricity and when 
not to use it, and why. 

The first case, the history of which I will give you, is that of 
a little girl; the left leg from the hip to the knee is about the 
same size as the right, while from the knee down it is very 
much smaller. The muscles are soft and dabby; the limb feels 
cold and the foot turns in when she attempts to stand on it. This 
is a case of paralysis accompanied by atrophy of muscles. Is 
electricity indicated in the treatment of it? 

The history of the case is this: the child is nine years old; 
when about five years of age she went to bed one night appa- 
rently as well as ever but awoke in the morning with the entire 
left leg paralyzed. There was no pain, no loss of sensation, no 
involvement of the bladder or rectum, and with the exception of 
the paralyzed leg the child was as well as ever. Within a few 
days she began to use the leg some, and within a few weeks the 
use of the leg from the hip to the knee was apparently as good 
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aa ever. But the muscles below the knee b^au to waste aud it 
was many months before she could stand upon the leg at all. There 
bos been some slight improvement, and by the aid of a brace she 
is enabled to walk around. 

From the history and our previous knowledge, we know that 
the trouble lies either in the motor center in the brain, in the 
fibres connecting the centers with the muscles, or in the muscles. 
If it were in the center in the brain the paralysis would not 
involve the entire limb at first and disappear in part of the limb, 
and there would be no atrophy except that produced by non-use. 
If the lesion were in the nerve fibers the same would be true. 
The lesion was not in the musclee, because the muscles did not 
begin to atrophy for several weeks. 

We have paralysis of an entire leg which disappears in part 
of the leg, leaving that part apparently well. This would indi- 
cate pressure that was relieved. We have motor paralysis fol- 
lowed by atrophy of muscle. We know that the trophic centers 
for the muscles are in the multipolar cells of the anterior horns 
of the spinal cord; that congestion or inflammation in the spinal 
cord may cause pressure on the multipolar cells, temporarily inter- 
fering with the functions of some and destroying others; and 
would accoont for this condition. The child had an acute inflam- 
mation of the multipolar cells about the lumbar enlargement of 
the spinal cord, on the left side. 

At first the products of the inflammation, such as the hyper- 
emia and inflammatory exudation, were such as to press upon the 
cells which supply the entire leg. But as time went on the pres- 
sure was relieved on the cells that supply the leg from the hip to 
the knee by the absorption of the exudation and the lessening of 
the hyperemia, leaving some of the products of ioflammation 
present and some of the cells completely destroyed, and the others 
partially destroyed. This is a case of poliomyelitis, anterior 
acuta; or (as it is improperly called) infantile paralysis. 

Is electricity applicable in the treatment of this case, and 
how? 

Two principal things most be accomplished in order to assure 
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a care: the nutritioii and motor irritability most be maintained 
and increased if poBeible. 

The first thing to consider is what can be done with the 
mnscles. Remember that whererer function is being performed 
there is excess of arterial blood, which meanB growth. If you can 
canse those muscleB that are atrophied to perform artificial func- 
tion yon can increase their growth. How can it be done? By 
applying the faradic current locally to the muscles, and strong 
enough to cause muscular contraction. If that fails to produce 
contraction use the interrupted galvanic current, running the cur- 
rent in the direction that will cause contraction with the mildest 
current. 

Hold one electrode at the bottom of the foot and turn on a 
mild faradic current of one cell with the helix shield pushed clear 
in, place the other electrode over the muscles, endeavor to touch 
the motor nerve points. You may not obtain contraction at first, 
and it may be necessary to draw the helix shield more than half 
way out before the muBcles contract. Do not rub the electrode 
over the muscles but lift it and place it from point to point 
over the motor nerve points, every time producing contraction. 
This should be continued from five to ten minutes, two or three 
times a week. Every day the muscles should be rubbed with a 
coarse towel, and a suitable brace applied so as to keep the foot 
straight 

Remembering about the pathology of the disease you should 
endeavor to produce absorption of whatever inflammatory exuda- 
tion there may be left in the spinal cord. This can be done — not 
with the faradic current — but with the galvanic current; and 
experience has taught us that the downward galvanic current will 
do it most effectually. 

Place the positive electrode at the upper part of the dorsal 
region of the spine, and the negative electrode over the coccyx, 
using eight to fifteen cells. Keep your electrodes moving, run- 
ning the current five minutes at a time. It will require months 
to make a perceptible change upon this case, bat it can be done. 
The amount of improvement that will occur depends upon the 
number of cells destroyed in the anterior horns, and how much of 
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the fonction of the destroyed cells will be BBsnmed by the remaiD- 
ing cells, together with the thoroughness aud persistency of the 
treatment. 

In order that yon may learn to differentiate these cases of par- 
alysis, and nnderstand their treatment by electricity, let us com- 
pare another case with the one just cited. 

A little boy has no use of his left leg; he cannot stand on it 
nor nse it; and it is slightly smaller than the right, but not much. 
The muscles are not bo firm as those of the right leg, but they 
are not nearly so soft and flabby as were the muscles in the case 
of the little girl. 

If you blindfold his eyes and tickle the bottom of hia foot 
there will be a reflex action, the foot being drawn up. This being 
a paralyzed leg, is electricity applicable in the treatOient of it, 
and if so, how? 

This is the history: the little fellow is seven years of age ; until 
be was five and a half years old he was perfectly healthy; at this 
time he was taken with a high fever and vomiting and had a 
number of convulsions; was very sick for several weeks. When 
he recovered, the left leg was paralyzed. What is the condition 
of things? From the history, you will remember that there is 
but little atrophy of the muscles in the paralyzed leg, and what 
there is is due to non-usaga Too also remember that by tick- 
ling the bottom of the foot there was reflex action in the para- 
lyzed leg. 

You know that reflex action depends: 

1st. Upon a sensory nerve to convey the irritation to the 
multipolar cells of the anterior horn of the spinal cord. 

2d. A healthy multipolar cell. 

3d. A motor nerve to conduct the impulse to the muscle. 

Beflex action is normal; therefore you have no disease of 
muscle, sensory nerve, multipolar cell of the cord, or of the ante- 
rior or motor nerve. 

Where, then, is the trouble? There are only two other places 
where it can be, 

Ist. The center in the brain. 



zednyGoOgle 



122 A MANUAL OF ELECTROTHERAPEUTICS. 

2d. The nerve fibers concectiDg the centers o£ the brain 
with the multipolar cells in the anterior horns of the cord. 

The history of the case points to an inflammatory condition, 
but not to a hemorrhage, nor an embolus ; because in hemorrhage 
and embolism if there is fever it follows the paralysis, and does 
not precede it. But here we have the paralysis following the 
inflammation. In other words, the child had an inflammation of 
the brain, or cerebritis. The spot that has been left diseased is 
along the right side of the superior longitudinal sinus of the 
parietal lobe, which is the center for the leg. 

Is electricity indicated in the treatment of this case? Not 
as a curative agent. It may be invaluable, however, in preserving 
the motor irritability of the paralyzed muscles, and in the pre- 
vention of muscle degeneration; so that if by any means the 
cerebral center is restored to function the muscles can respond. 
This is a case where you may use a faradic current over the 
muscles and connect the center in the brain with the muscle, using 
a downward galvanic current. 

It is the treatment of such cases as this by electricity, and 
failure being the result, that has caused many to doubt the effi- 
cacy of electricity in the treatment of paralysis. 

But if you remember that paralysis is but a symptom, and 
study each case in the light of modern physiology and pathology, 
you will soon learn when to use electricity and when not, in the 
treatment of paralysis. 

The following case is that of a man with a paralyzed arm, but 
without atrophy of muscles. The hand and arm are colder than 
normal and somewhat puffed; and there is no motion of the part 
except some slight movement in the fingers. 

The history of the case is as follows: the man is a cooper by 
trade; he is forty-five years old; has always been well, but has 
been quite a heavy drinker. Three weeks ago, while at work, he 
noticed that he could not use the left arm and hand as well as 
usual, and in the course of an hour was compelled to quit work 
and go home. By the time he reached home the arm and hand 
were completely paralyzed as to motion, bat sensation remained 
normal. 
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The rupture of a small capillary, a branch of the middle 
meningeal artery over the center for the arm of the right parietal 
lobe, slowly forming- a clot in this locality, would give ub this 
form of paralysis. We know that if nature perform her function 
the clot will be absorbed in time, and function will be restored. 
But while that clot is being absorbed atrophy of the paralyzed 
muBclee and possibly of some of the nerve fibers from the cen- 
ters to the muscles may occur; for you will remember that the 
trophic centers for the nerve fibers carrying motor impulses from 
the brain are the cells in the cortex of the brain. 

The indications, then, for treatment are: 

To prevent atrophy of paralyzed muscles and preserve their 
functional activity. This we can do by the use of the taradlc 
current over the muscles strong enough to produce moderate con- 
tractions. 

Place one electrode in the hand and with the other touch the 
motor nerve points of the muscles on the back and front of the 
fore-arm, arm and shoulder, and on the back of the hand, pro- 
ducing contractions of each group of muscles and compelling 
function to be performed. Notice this particularly; it is where 
many fail in the treatment of these cases. Do not rab the elec- 
trode over the muscles but move it from place to place, locating 
the points that, when touched, will produce contraction. 

A little later on, after the man has regained some slight 
motion in the parts, yon will have him put one electrode in the 
hand and while he makes an effort to Sex the arm you will place 
the other electrode over the biceps. Flex the arm and while he 
makes an effort to extend it place the electrode over the triceps. 
With one electrode in the paralyzed hand, it being pronated, and 
while he. makes an effort to supinate the hand the other electrode 
should be placed just below the elbow, over the supinator muscles. 
With the hand supinated, while he makes an effort to pronate it, 
place the other electrode just below the elbow, over the pronator 
muscles. With one electrode over the flexor muscles at the radial 
and carpal articulations, and while he makes an effort to fiex the 
fingers, place the other electrode over the flexor muscles just 
below the elbow. With one electrode in the same locality on the 
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back of the arm, and while be makes ao effort to extend the hand 
and fingers, place the other electrode over the extensor muscles 
juat below the elbow. In this way every set of muscles areexer- 
cised and encouraged to perform their natural functions; thereby 
preventing atrophy and preserving the functional activity of the 
muscles. 

In addition to this, you may place the positive galvanic elec- 
trode over the center for the arm on the right cortex, using from 
six to ten cells; the negative electrode being placed over the para- 
lyzed mnscleB. In this way you can assist in the absorption of 
the clot and preserve the functional activity of the nerve fibers. 
This, however, is a dangerous method and one that you must 
nse with great care. Perhaps a better way would be to place the 
positive electrode over the base of the brain and the other one 
over the muscle. 

The following history is that of a man who went to sleep one 
night, and when he awoke in the morning found that he had 
twisted his arm under him and lain npon it, and it was helpless. 
This is a case where the paralysis is due to the bruising of a 
nerve, and where you should use the faradic current over these 
muscles in the same manner as was advised previously. In addi- 
tion use the downward galvanic current over the coarse of the 
nerve, using eighteen to twenty cells for about five minutes, bat 
be sure to keep the electrodes moving. This class of cases will 
require close attention for some time, but under the action of 
electricity they will recover. Many do not recover spontaneously, 
but some do. 

The following is the history of a man who is forty-six years 
old. He has never had any sickness or injury, except a hard 
chancre, which he had twelve or fifteen years ago. The present 
trouble began a little over three years ago; he noticed that he 
conld not get around as well at night ; that he had difficulty in 
going upstairs; that he had trouble with his eyes — double \'ision; 
then he began to suffer with what he called rheumatism; there 
were sharp pains in the legs. The difficulty of walking at night 
increased, and he found that he conld not walk as well as usual in 
the daytime. The pains increased; they were of a sharp shooting 
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ch&racter, and he began to have trouble with the bladder and 
bowels, but without rise of temperature. 

Upon examination it was found that he was not able to walk 
at all with his eyes closed, nor could he stand with his heels 
together if his eyes were shut. It was almost impossible for him 
to put his foot upon a chair, he having to make several attempts 
in order to do so. Blindfolding him and testing for the tendon 
refiezes, it was found that the knee jerk was entirely absent in 
both legs. Testing for the superficial reflexes, they were found 
to he almost entirely absent. Testing for sensation, it was found 
that a pin could be thrust into the foot or leg anywhere below the 
knee without his knowing it. 

There was no atrophy o£ muscle, and the man was able to use 
his legs and walk, after a fashion, with the use of a cane, if it was 
light and he had his eyes open. The absence of knee Jerk means 
loss of muscle tone; the absence of the superficial reflexes, with 
the anesthesia and analgesia (loss of painful sensation) means that 
there is trouble either in the sensory nerves between the periphe- 
ral and cord in the reflex arc, in the sensory column in the cord, 
or trouble in the brain. 

There is no loss of sensation in the hands or arms, nor in any 
part of the body above the knee; therefore the trouble does not 
lie in the brain. There is no atrophy of muscle; therefore the 
trouble is not in the anterior horns of the cord. Then it mast be 
in the sensory nerves. But where? Between the cord and the 
skin, or in the cord? If it were between the cord and the skin, 
there would be some trophic conditions of the skin present. 
Therefore it must be in the cord. 

We know that the posterior columns of the spinal cord carry 
to the cerebrum impressions that result in sensation. If the 
columns are diseased, the brain does not receive or appreciate 
sensations. But this man has difficulty with his walking. Is it 
paralysis ? 

It is not motor, but is sensory paralysis. That is to say, the 
difficulty in walking is due to the fact that the muscle sense 
(which is a sort of telegraphic communication between each 
muscle and the cerebrum, which takes place over the posterior 
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seoBory columns) ib cat off, and the brain does not know, except 
through the eye, the position of the muscles; hence the difficulty 
in walking. In other words, this is a case of locomotor ataxia. 
Is electricity indicated in the treatment of it? I think not. 
Some temporary relief from pain may be obtained by a downward 
current over the cord. 

The following case is of a laborer thirty-three years old, who 
has been a hard drinker for a number of yeara When he came 
under my care he gave this history: Eight weeks before he had 
been taken with what was called rheumatism, and was sent to the 
hospital. He had a great deal of pain in his legs and arms, 
accompanied with moch numbness and a tingling, pricking sensa- 
tion. He could not use his feet; at least he thought he could 
not. He had no special trouble with his bladder or bowels, and 
did not have much fever. After remaining in the hospital for 
four weeks he was able to be up, and, with the aid of two canes, 
to get around a very little. When be first came to me it was 
almost impossible for him to walk with the aid of his cane; he 
staggered like a dmnken man; but with his cane could walk 
almost as well with his eyes shut as with them open. 

Upon examination we found no atrophy of muscles. The 
tendon reflexes were lost, the superficial reflexes very much 
diminished, and sensation was slow but not lost Her© is a con- 
dition of things very similar to the last case, yet this man is 
getting well, while the other man is steadily growing worse. 

Let us see wherein they differ. The first case was chronic, 
the symptoms gradually coming on; this case is acute, in which 
the symptoms are gradually passing away. The first case had 
eye symptoms, with bladder and bowel trouble and no fever, while 
this case had no eye symptoms nor any special bladder or bowel 
trouble, no fever. This is a case of multiple neuritis from 
chronic alcoholism. There is congestion, with more or less 
inflammation of the nerve fibers or their sheaths. You must 
reduce it and produce absorption of whatever products of inflam- 
mation there may be between the nerve and its sheath, 

A downward galvanic current over the spine (using ten to 
fiiteen milliamperes], the positive electrode over the spine, pass 
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the negative electrode over the course of the sciatic nerve and its 
branches, and over the course of the BDterior cmral nerve. Never 
nee the faradic cnrrent in the treatment of these cases of multiple 
nenritis until galvanism has been given a thomugh trial, and 
never use it early. 
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CHAPTER XVIII. 

Treatment of Paralysis— Continued. 

Let me give you the history of a few more cases of paralysis 
that differ somewhat from those already cited. 

The first is a man thirty-five years old. Four years ago he 
noticed that he could not go upstairs as well as usual, that it waB 
difficult for him to lilt his feet, and he was apt to stumble. Id the 
morning when he awoke hia legs were very stiff, and it required 
several hours to get them limbered up. By degrees this condition 
increased, until he can only walk by the aid of two canes, and by 
sliding his feet along. He has never had any trouble with the 
bladder or bowels, he has had no pain. He can walk just as well 
with his eyes closed as with them open. 

Upon examination we found that the tendon reflexes were very 
much increased; so much bo, that striking the tendon of the 
quadriceps of one leg we not only obtained a very pronounced 
knee jerk of that leg, but also a knee jerk of the other leg — a 
radiated tendon reflex. As you know, increased tendon reflex 
means increased muscle tone; which means nerve irritation. 

Testing for sensation with a pin point, we found that sensation 
was normal over both feet and legs. The superficial reflexes, 
though diminished, were not lost; they were diminished on account 
of the increased muscle tone. 

What is the state of affau-s? There is no muscular atrophy, 
consequently no involvement of the anterior horns of the cord or 
the anterior nerve roots. Neither is there involvement of sensa- 
tion. Where, tlien, is the trouble ? It must be either in the spinal 
cord or the brain. 

If it is in the spinal cord, it involves only the motor flbere of 
the cord. If it is in the brain, it must be located between the two 
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homiBpheres along the superior longitadinal sinus. The only 
condition that conid poesibly exist here would be presanre, and 
that would give paralysis of motion in the legs, but it would not 
give increased tone of mnsole; and it would be yery much quicker 
in coming on than has been the case in this instance. 

The trouble, therefore, most be in the motor fibers of the cord 
or the crossed pyramidal tracts. Of what nature is this? It can- 
not be a hemorrhage for it has been too long developing. It may 
be a tumor, but it is not probable. The symptoms have gradually 
increased in severity, showing a gradual interference with the 
f tmctions of these fibers. 

The probabilities are that from some cause there has been 
developed a hyperemia of the spinal cord, which has resulted in 
the formation of new tissue between the fibers of the motor tracts; 
and that this new tissue has gradually pressed upon and cut off 
the conductivity of these motor fibers. Zselectricity indicated in the 
treatment of this case? Theoretically, yes; practically, no. 

This is a case of paralysis, bat you would not think of using a 
faradic current over those muscles, for it would do no good. 
Whatever good electricity may do in the treatment of this condi- 
tion will be by a downward galvanic current over the cord; bnt I 
would not promise anything in the treatment of such a case. 

The following is the history of a case that presents apparently 
a worse condition than that of the man just cited. 

The young lady is not able to walk except by the aid of two 
crutches. She must swing herself along, and is barely able to 
stand upon her feet long enough to lift the crutches or put them 
down. She is nineteen years old, and has been in this condition 
for three years. She was setting at the supper table one evening 
apparently as well as ever. Suddenly she said " I feel faint" 
Her father helped her from the table to a bed in an adjoining 
room where she lay down; and in a few minutes the faint feeling 
passed away. When she attempted to sit up she found both her 
legs were helpless. There was no pain in them, nor has she had 
pain at any time, and she has had no trouble with either bladder 
or bowels. 

Upon examination it was found that there was no involvement 
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of seiiBation; that the enperficial reflexes were somewhat in- 
creased, and the tendon refiexes were lost in both legs. The 
mnscles were somewhat soft, but not atrophied to any extent. 
She cannot straighten out the legs, nor lift the feet from the floor; 
in fact, is not able to nse them at all. 

Let QB see what is the condition of things. Superficial reflexes 
somewhat increased and no atrophy of muscle. You know that 
the superficial reflexes depend upon the sensory nerve to conduct 
the irritation to the spinal cord, a center in the spinal cord; the 
multipolar cell to receive, perceive and originatea motor impulse; 
and a motor nerve to condnct that impulse to the muscle. 

In this case the superficial reflexes are somewhat increased. 
That wonld indicate a normal sensory nerve, a normal motor 
nerve, and a normal spinal center. The tendon reflexes are lost, 
which indicates low muscle tone. Where, then, is the trouble? 
As in the last case, it must be either in the spinal cord or in the 
brain. I£ in the brain it must be in the superior longitudinal 
sinus. Such a condition is exceedingly rare in young people, is 
rarely present without some head symptoms, and rarely, i£ ever, 
causes complete paralysis. 

The trouble must be in the motor tract of the cord. Coming 
on suddenly with paralysis as a result would indicate pressure. 
Sudden pressure upon the motor tracts of the spinal cord is almost 
invariably hemorrhage within the spinal canal, so as to pre^ upon 
the pyramidal tracts on both sides. le electricity indicated in the 
treatment of this condition? Yes. 

Ist, To preserve functional activity of the muscles. This 
you will do by the application of a faradic current direct to the 
moscles, having the current strong enough to produce moderate 
contractions. 

2d. Use a downward galvanic current of from fifteen to 
twenty -five cells over the spine, to increase or assist in absorption 
of the clot. 

This case will doubtless improve very rapidly. Passive 
motion should be made, and she should ase every effort to move 
the limbs. 

The next history is that of a woman who is sixty-five years 
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old. She was in the boepital for several weeks saffering with an 
attack of pnenmonia. When she recovered her husband took her 
home in an open bnggj, a ride of several miles, with a cold wind 
blowing npon her. The next morning when she awoke she found 
that her mouth was verj much drawn to the left side; that the 
right aide of the face bad dropped, and she could not use the 
mnscles, nor could she close the apper or lower lid of the right 
eye. 

Looking into the month, we found that the avula and palate 
were in a normal condition. By drying the tongue with a towel, 
and testing firet one side and then the other, we found that taste 
was normal. 

This is a case of Bell's paralysis, or paralysis of the facial 
nerve. 

Is electricity indicated in the treatment of this case, and how ? 

Taking one electrode in the hand and having the other elec- 
trode held at the back of the neck, wet the other hand in warm 
water and turn on a faradic carrent strong enough so that when 
you touch the paralyzed muscles with your fingers they will con- 
tract. Go carefully over these muscles, making each one act. 
With one electrode at the back of the neck and the other electrode 
over the muscles {endeavoring to get as near the nerve ends as 
possible), compel the muscles to act. In the same manner, she 
making an effort to close the eyelid at the time the electrode is 
applied to the nerve, you will observe the eye dose. Having her 
open her month while the electrode is applied over the nerve end- 
ing, she makes an effort to close it at the time the current is com- 
pleted. This ease should be treated in this manner two or three 
times a week, and it will recover in a few weeks under the use of 
the carrent 

A man who is fifty-eight years old presents practically the 
same oonditition of things, with a few exceptions. The face was 
drawn to the left side instead of the right, as were the uvula and 
palate. Drying the tongue with a towel, and testing it by placing 
salt upon it, he told me that taste on the right side of the 
tongue was normal, while on the left side he tasted nothing. This 
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iB also a case of Bell's paralysis, bat it differs in its caose and 
prognosis. 

In the first case the paralysis waa due to cold — a local action 
upon the nerves after they leave the bony canal. In the second 
case tlie paralysis came on just as suddenly. The man went to 
bed well and arose with his face paralyzed; but the uvula and 
tongue being involved indicates that the trouble lies within the 
skull, and in such a locality as to involve the nerves supplying 
the palate, uvula and tongue. There was probably a minute 
hemoiThage within the stylo mastoid foramen or canal. 

The treatment of the two cases will be practically the same; 
the first case will get well in a few weeks, while the other will 
require months, and may never recover. 

From these cases you will observe that in nearly fifty per 
cent, of the cases electricity has not been indicated in their treat- 
ment. If you attempt to treat a case of paralysis by electricity, 
be sure you understand the nature of that paralysis. Do not 
attempt to treat a condition in which electricity is not indicated 
by it. Study each case by itself, and if electricity is indicated in 
the treatment of that case, and you use it properly and thoroughly, 
it will not disappoint you. 
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Treatment of Neuritis by Electricity. 

The following history is that of a man who complained of 
having trouble with the first finger of his right hand, and, to 
some extent, with the arm. He is a cabman forty-five years 
old. Has a good family history. Has never been very eick, and 
is temperate in his habits. Fonr months ago, while closing the 
door of his cab, the first finger of his right hand was caught be- 
tween the door and the jamb. It was not bruised, and he paid 
little attention to it. But the pain gradually increased ; the finger 
became somewhat stiffened, and by degrees the pain has involved 
the greater part of the hand, and at times the forearm and arm. 
The last two joints of the finger are stiff, the skin over the finger 
is glossy in appearance, and the nail brittle. 

This case is one of a class that is quite common. It is usu- 
ally called rheumatism or neuralgia, and treated accordingly. It 
is neuritis or infiammation of the nerve. 

You will remember that I gave you a liistory of a case of mul- 
tiple neuritis in the chapter on the treatment of paralysis by 
electricity. 

Simple neuritis, of which this is an example, may be acute 
or chronic, or, more properly speaking, acute or subacnte. In 
acute neuritis it is the axis cylinder or the conducting part of the 
nerve fiber that is affected, while in the subacute and chronic 
forme it is the sheath of the nerve that is affected. 

This case is one of the subacute form. The pain and tender- 
ness and the glossy skin are due to the fact that the inflammation 
of the sheath of the nerve and the products of the inflammation — 
hyperemia and exudation — are pressing upon the nerve fibers 
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and deatroying their conductivity, at the same time being a source 
of constant irritation. 

You know that the galvanic current is sedative at its positive 
pole and stimulating at its negative pole. In this case use a 
galvanic current locally to the arm, placing the negative pole 
above and the other below the elbow, keeping it moving; and 
the positive pole moving over the finger, back and palm of the 
hand, up along the radial nerve and its branches, and along the 
ulnar nerve and its branches, using from twenty to thirty cells, or 
from twenty-five to fifty milliamperes from five to ten minutee. 
This will soon cause absorption of the exudation between the 
nerve fiber and its sheath, and cause the hyperemia to disappear. 

In this way the pain will be relieved and the appearance of 
the skin will become normal. But, as you observe, the last two 
joints of the finger are stiff, and there is some atrophy of muscle. 

After the pain has been relieved by the application of the 
galvanic current, the taradic current may be used over the 
muscles of the finger, and passive motion of the last two joints 
must be made. 

It will require a great deal of patience on your part, and a 
great deal of persistency on the part of the patient, but these 
cases do not recover of their own volition. This inflammation 
will extend until other branches of the radial nerve are involved, 
and ultimately the nerves of the entire arm may become involved. 
However, galvanism, if persisted in, will cure these cases. 

Here is a somewhat similar condition in a book-keeper, thirty- 
five years old, who is temperate in his habits. In his childhood 
he suffered with St. Vitus's dance, or chorea. He has an epilep- 
tic sister, and his grandmother died insane. Several weeks 
before he came to me he began to have considerable pain in the 
ring and middle fingers of the right hand. This pain gradually 
increased Bo that while at work, and for several hours after, it 
involved the entire hand and forearm. He has never had any 
cramps in the muscles or in the hand. This is a form of writer's 
cramp — one of the neuroses of which we know little. We know 
that it requires proper soil, in the shape of a susceptible nervous 
system such as the history of this man presents, and although he 
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does not have cramps or moBCiilftr spaems, it is prectioatly a topi- 
cal case. 

GalTaniBm applied in the same manner ae was adTised in the 
last case of Qenritis, and abont the same strength, will soon relieve 
the pain. 

But something more than this must be done for this case, He 
must learn to write with his pen-holder thrust between his fingers 
or passed through a medium-sized cork, and change the manner 
of his writing. He says that he writes mostly with the finger 
and forearm movementa He must learn to write with the whole 
arm movement, and do his adding with his left hand. Of course 
it would be much better if he should quit work entirely. 

The same condition, with or without local spasms, as you are 
aware, may result from any occupation requiring constant and 
fine co-ordination of the muscles governing the hand and fingers. 
If you are wise, you will not promise too much or too speedy re- 
sults from any line of treatment. 

iSciatica or sciatic rheumatism, or neuralgia as it is often 
called, is quite a common condition, and one which you will be 
frequently called upon to treaL Often the cause of the sciatica 
is rectal or pelvic trouble. In treating sciatica with electricity, 
nee a large electrode over the lumbar region, with the negative 
pole of your galvanic current attached to it, and the positive pole 
over the tract of the nerve, using from ten to twenty-five cells, or 
from fifteen to fifty milliamperes. But do not forget that if the 
cause of the sciatica is rectal or pelvic trouble, the application of 
galvanism will not cure, but simply give temporary relief. 



zednyGoOgle 



CHAPTER XX 

Nearalgia— Digestive Disorders. 

In this chapter I wish to give yoa a Eew general ideas in 
regard to the uae of electricity in several conditiona 

Let me call your attention to the nse of electricity in the 
treatment of neni-algia. Do not misanderstand me. I appreciate 
the fact that neuralgia is a pain referred to a nerve, that it may 
he oaoeed by many things, and that the treatment of the pain in 
the nerve by the application of electricity may not be very scien- 
tific, but it will often be exceedingly practical. For a neuralgic 
pain that has resisted all other forms of treatment may yield, at 
least temporarily, to the application of electricity. 

A good general role for the application of electricity is, wlien- 
ever pressure aggravates the pain of neuralgia, use the positive 
galvanic corrent over the sensitive point; and when pressure gives 
relief or does not aggravate the pain, use the faradic current. 
Try either pole on the sensitive spot, beginning with a very mild 
current, gradually increasing the strength, and you will probably 
at first have aggravation of pain. If this does not subside very 
soon, change the poles. If the faradic current is indicated, you 
will almost always have aggravation of pain at the beginning of 
the treatment, which gradually subsides. The current should be 
stopped as soon as there is marked accession of pain. 

It makes no difference whether the neuralgia is in the head, 
arms, shoulders, chest, legs, or where it is, this general rule will 
hold good, and often some of the most brilliant results you will 
ever have will be obtained by treating neuralgia with electricity. 

Electricity has been advised in the treatment of many digest- 
ive disorders, but there are only two conditions of the digestive 
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tract that I have treated specially with electricity. I have ob- 
tained good results in these conditiooB, and I doubt not that the 
current will be of service in the treatment of other conditions. 

Flatolence cen often be qnickly relieved after all other meas- 
nres have failed by the application of a mild faradic current to 
the abdomen, using a large electrode over the back. Perhaps the 
best resulta will be obtained by faradic massage. That is to say, 
one electrode is placed over the patient's back end the other is 
taken in one hand of the operator, while with the other hand he 
kneads the abdomen. Where the flatulence is due to a lack of 
tone, the best results will be obtained. 

The other condition to which I wish to call your attention is 
constipation. A constipated condition of the bowels may be de- 
pendent upon many things. Perhaps the most common causes are : 

Ist. Diseasefl of the rectum. 

2d. Inactivity of the bowels — the reaction from drugs. 

It is a notorious fact that more medicine is tsken and given 
to regulate the movement of the bowels than for all other com- 
plaints to which the human race la subjected, and there is no 
other part of the human anatomy so prone to become inactive. 
The reaction from these drugs leaves many suffering with chronic 
constipation. 

Electricity is indicated in the treatment of these cases, and 
will give you most satisfactory results, providing there is no rec- 
tal or pelvic trouble. Many cases of chronic constipation which 
are due directly to rectal trouble will still remain after the rectal 
trouble has been removed. This is due to the inactivity of the 
bowels, and in these cases also electricity is indicated. 

The manner of application should receive special attention. 
By far the best results will be obtained by using a large-sized 
rectal electrode, and attaching to it one pole of the faradic cur- 
rent, and using the hand over the abdomen; first beginning over 
the small intestine, then gradually working around to the right 
iliac fossa, thence over the tract of the colon, over its ascending, 
transverse and descending portions. After the corrent has been 
used in this manner for five minutes or so, connect both poles of 
the battery to the rectal electrode, and use as strong a current as 
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can be borne. This treatment shoold be repeated two or three 
times a week, and in bad cases every day. 

At first, if the bowels will not act, they most be compelled to 
move by large enemata containing glycerin. However, as soon 
as the habit is established the enemata should be disoontinaed. 

As a matter of fact, beneficial resulta will be obtained £rom 
the treatment of general debility and neurasthenia by geneiral 
faradization and central galvanism on the digestive organs and 



Electricity has been used quite extensively in the treatment 
of chronic congestion of the liver and in the so-called torpidity 
of the liver. 

In chronic congestion a faradic current of fair strength is 
applied directly over the liver. One electrode is placed on the 
back over the region of the liver, while the other electrode is 
moved over the region of the front of the liver. 

The current is increased gradually and continued for from 
five to thirty minutes. The treatment is given for from one to 
three times a week. In the so-called torpidity of the liver a mild 
faradic carrent is tiaed in the same manner and often gives 
excellent results. 
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CHAPTEE XXt 

Hysteria—Spinal Irritation — Neurasthenia — Insomnia. 

1 wish to call your attention to four conditions very closely 
allied. 

Isi. Hysteria. 

To the physician who has worked hard and patiently for 
months to improve the condition of a hysterical patient, and finds 
that on the slightest provocation all his work is for naught, any 
measure that will help him in the treatment of his case will be 
gladly welcomed. 

Electricity has been and will be one of the moet potent 
agencies in the treatment of hysteria known to the profession. 

2d. The so-called "spinal irriiatum." 

I doubt very much the existence of a true spinal irritation, 
but were I classifying nervous diseases I should probably place 
those cases that are now designated spinal irritation with hyBter- 
ical cases. 

However, there can be no doubt that there are cases where 
there is an increaBe of art«rial blood in the spinal cord and its 
membranes, In many of these cases this irritation is due to 
rectal, ovarian, digestive or sexual disturbances, and the relief to 
the spinal condition means the removal of the source of the irri- 
tation. Electricity will do these cases good, but it will not cure 
them until the source of the irritation is removed. 

3d. Neurasthenia or nervmis prostration. 

There is perhaps no class of cases that come under the care of 
the physician that are as trying and exhausting as these cases of 
neurasthenia, and it requires all the tact, skill and patience that 
8 physician can summon to his command to restore them to 
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health. These cases are very closelj allied to hysteria and the 
so-called spinal irritation. 

4th. Insomnia. 

The insomnia in which electricity is indicated (if you will 
allow the expression) is purely nerrous, where the patient is 
simply nnable to get the nervous system sufficiently quieted to 
sleep. The treatment of these conditions by electricity has been 
recognized for some time, and ever since Dr. Weir Mitchell 
adopted liis treatment of rest, electricity and food, much has been 
expected of and a great deal has been obtained from electricity 
in their treatment. 

Before outlining in detail the treatment for these conditions, 
let me give yon a few practical points: 

let. In cases of hysteria, spinal irritation or neurasthenia, if 
possible have your patient procure a sufficiently substantial elec- 
trical outfit to give them good treatment at home. 

2d. Always, if it is in the range of poasibilities, give these 
patients their treatment at night. Have them in their own bed, 
and do not allow them to get out of it after a treatment, and insist 
upon as much rest in bed as possible. 

3d. Bemember the general rule— that mild currents long 
continued give better results than stronger currents for a shorter 
time. This is especially true of this class of cases. 

Galvanism is to be used over the spine first. The negative 
pole is to be attached to a large abdominal electrode, and the 
positive pole used over the spine and over the neok, along the 
tract of the carotid arteries. Use a current of ten to fifteen 
cells from twenty to forty minutes. 

After this has been given* the faradic current is to be used, 
still using the large abdominal plate; taking the other electrode 
in the hand, and, with the other hand well moistened, begin at 
the back of the neck with the kneading process; with the hand 
go down the spine from top to bottom on either side of the spinal 
processes, using a mild faradic current. After this has been used 
from fifteen to thirty minutes, take a towel and thoroughly dry the 
skin over the spine and your hand. Now, you will remember that 
when the skin is dry the current does not penetrate to the deeper 
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psrtB. Still learing on your large abdominal electrode, and 
taking the other electrode in one hand, poll out the helix shield, 
begin at the back of the neck and go down the skin, using the 
knuckles of the hand and barely touching the skin. In this way 
you can obtain the tonic effects that voald be obtained from static 
sparks. For spinal irritation and hysteria this treatment as out- 
lined will be best. For nervoos insomnia the galvanic cnrrent 
will be all that is necessary, and often this same treatment will 
bring a quiet sleep to patients suffering from acute diseases, after 
other measures have failed. For the cases of nervous prostration, 
in addition to this give them electrical massage over the arms 
and legs. 

If yon rely entirely upon electricity in the treatment of these 
conditions, or if in the treatment of any other condition you use 
electricity and exclude all other lines of treatment, yon will make 
a great mistake. But especially is this true in the treatment of 
the conditions named. ' 

Study each case of hysteria, spinal irritation and neurasthenia 
by itself, and find, if possible, the source of the irritation. If you 
fail to obtain from electricity the desired results in the treatment 
of these conditions, study the case farther, as there is almost 
certainly some undiscovered source of irritation or nerve vaste. 
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CHAPTER XXII. 

Rbeumatism. 

Rheumatism was one of the flrsf conditions treated with elec- 
tricity, and to this day there are many physicians who think that 
practically all the good there is in electricity as a therape«tical 
agent is in the treatment of paralysis and rheumatism. 

In the treatment of acute infiammatory rheumatism I have 
had no experience. Some cases of chronic articular rheumatism 
are very greatly benefited by the application of the galvanic cur- 
rent. A mild current must be used, the positive electrode over 
the joints and the negative electrode over the epigastrium, coccyx, 
or at the feet. Occasionally in these cases a mild faradic current 
will do good. Do not put the electrode over the joints, but use 
your hand. For the treatment of muscular rheumatism use a 
mild faradic current applied over the affected muscle, and at the 
same sitting give the patient general faradization. For that 
troublesome affection called lumbago, electricity is of very great 
service. Usually the galvanic current will give the best results. 
Use the negative pole over the abdomen with a large electrode, 
and the positive pole to the affected muscles. Generally a cur- 
rent of from fifteen to twenty cells is required in the treatment. 

Some of these cases are exceedingly troublesome, and gal- 
vanism alone may not give the desired results. If it does not, 
after giving the galvanism, thoroughly dry fJie back and your 
hand, and using a strong faradic current, pass your knuckles 
over the affected muscles. Of course you will not forget the 
internal administration of proper remedies. For ordinary, every- 
day backache (which, by the way, is not nearly as often spinal 
congestion as might be supposed, and is quite frequently spinal 
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aBemia), a downward galvanic current of from eight to fifteen 
cells will nearly always give relief. But do not expect galvanism 
to cure a backache due to a displaced uterus, reflex conditions 
from the rectum, or sexual excesses, unless the cause is removed. 
It is in that form of rheumatism that is generally called mus- 
cular, but should be called neuralgic, that electricity will give 
the moet satisfactory results. For the pains in the shoulders, 
arms, knees and legs, a galvanic current (the negative pole over 
the spine, the positive pole over the tract of the nerve, using a 
medium current) will generally give you the desired result. But 
do not give your patient one electrode in one hand and the other 
electrode in the other hand, switching on your current, and ex- 
pect it is going to cure them ; yet this is the way many physicians 
treat patients by galvanism, and wonder why they have such poor 
success. 

Sprains. 

Galvanism will give you nice results in the treatment of acute 
sprains, particularly where there is considerable swelling and a 
great deal of pain. The positive electrode is applied over the 
sprained member, and the negative over the abdomen, coccyx, or 
at the feet, using a mild current. 

Chorea or St. Vitas's Dance. 

There is quite a common disease which is treated almost uni- 
versally with electricity, and often improperly so, and that is 
chorea or St. Yitus's dance. The best results in the treatment of 
chorea will be obtained by central galvanism, not using a strong 
current. This should be followed by faradic massage over the 
spine, the directions for which have been already given. 

Incontinence of Urine. 

Incontinence of urine will often yield to a mild faradic cur- 
rent, using a sound in the bladder and one electrode over the 
coccyx or perineum. But before you treat such a cose, look your 
patient over carefully and ascertain, if possible, what is the cause 
of the incontinence. If the cause is rectal or intestinal disturb- 
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ances, or local irritatioii of the bladder or orethra, electricity will 
do no fjTood antil the oanee has been removed. Bat it the incon- 
tinence is only a Bymptom o£ a general nervone condition, general 
faTBdization and perhaps central galvanism will materially assiat 
you in the treatment of yoor case. 

Diseases of the Stale Generative Organs. 

Of late years electricity has been used qtiite extensively in 
the treatment of the male generative organs ; the whole train of 
symptoms that follow masturbation, from the slight atrophy of 
the parts with occasional eeminal emissions to almost complete 
atrophy of the testes, the nightly emissions, sometimes two or 
three of them, and true spermatorrhea. 

I am well aware that in giving you the following directions I 
am going contrary to the teachings and writings of many of the 
beat neurologists of the day. They claim that it is the mental 
condition which brings about the general constitutional deprraeion 
that accompanies these cases, and that it is the mind that must be 
treated, demonstrating to the patient the fact that his physical 
condition is not altc^ether dne to the habit At the same time, I 
know it is very much easier to convince a patient that he will 
soon recover his health and strength if you are able to partly 
control the emissions, and cause a return of healthy condition to 
the parts. 

In treating these cases, pass the largest urethral sound that 
can be passed without too much pain. Connect one electrode to 
the end of this sound, and pass the other electrode over the lum- 
bar and lower dorsal regions of the back, over the perineum and 
testes, not using a very strong faradic current, and repeating it 
two to three times a week. 

If the case is one of true spermatorrhea, after treatiDg with 
the faradic current as just given, change your current to the gal- 
vanic, using the positive pole connected with the sound in the 
urethra, and the negative electrode over the lumbar and lower, 
dorsal region, using from six to ten cells from two to three 
minutes. Keep the sound in the urethra moving. In these 
cases, if there is very much atrophy of the parts, use the positive 
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electrode over the back and the negatiTe electrode directly applied 
to the parte, using from fifteen to thirty cells ten to twenty 
minntes. You will be surprised to see how quickly the parts will 
return to their normal size. 

For the treatment of impotency, use the same method with 
the faradic current, but use one electrode more particularly over 
the perineum, and directly over the parts. 

Now let me call your attention to this fact: many of these 
cases are dne to direct irritation from the rectum, particularly to 
rectal fissure; and if you attempt to treat them by electricity 
without first removing the cause, you will fail. 

For a number of years much diacussion has taken place as to 
the efficacy of galvanism iu the treatment of urethral stricture, 
many writers claiming that it will cause it to disappear, as the 
dew before the rising sun, while others claim it has no effect 
whatever. They are both right and wrong. Memy cases can be 
rapidly cured, others cannot be. 

I shall give you briefly my method of treating these cases. 
Locate as accurately as possible the stricture or strictures. Pass 
through them the largest urethral dilator that will pass (for this 
work I prefer the olive-tipped boogie) ; take the next largest in 
size to the one which has 
passed through the stricture 
or strictures, and insnlating 
all except the tip with a 
small-sized rubber tubing, 
connect it with the positive 
pole of your galvanic battery 
as shown in Figure 125. 

Place the negative elec- 
trode over the back ; now pass 
the bougie into the urethra 
until it strikes the first stric- 
ture. Switch on from two to 
four cells, quickly pass the 

olive-tipped sound through the stricture or strictures, and as soon 
as the point passes beyond the stricture break the circuit; for if 
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yon should leave your positive electrode in contact with the 
mucouB membrane of the nrethrs for two or three minutes you 
would have an eschar. In this way dilate the stricture or stric- 
tures to whatever size you may wish. 

Remember that the positive electrode will not produce absorp- 
tion of urethral strictures, bat it will produce dilatation. Ton 
must be quick, however, in handling it and iise a mild current 

As soon as you have dilated the stricture or strictures until 
you can pass in a steel sound, do so, and connect it with the 
negative electrode, leaving the positive to be applied to the back 
or over the perineum. 

Wishing to produce absorption, you must use from six to 
fifteen cells ten to twenty minutes. 
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CHAPTER XXIII. 

Diseases of the Female Pelvic Organs. 

Some one has aaid that "Woman is a nterns, around which m 
located a set of organe^that when the nteroB is normal the set of 
organs act harmonioosly ; when it is abnormal, they do not act 
properly. Woman will laugh when the uterus is healthy and cry 
when it is diseased." 

Be this statement true or not, it is a deplorable fact that with 
the advancement of civilization diseases of the female pelvic 
organs have become more prevalent. The only way to account 
for this is, that woman has drifted away from the ideal. The 
unnatural method of dress, the exposures at improper times, the 
excesses, have all tended to increase pelvic diseases in women; 
and the physician who to-day does not understand uterine and 
ovarian reflexes, and appreciate the importance of a healthy con- 
dition of these organs, is not doing all that can be done for his 
patient is the light of modem investigation. 

To-day the ideal treatment of pelvic diseases of women is 
surgical interference. The physician who cannot count his opera- 
tions upon the uterus by the score, and hie laparotomies by the 
dozen, is not looked upon as a very high authority in this depart- 
ment. So popular has this procedure become, that many cases of 
slight irritation and congestion of the ovaries are operated upon; 
the ovaries removed, the result is premature old age, and often 
only temporary relief from pain. I do not wish to deride or 
belittle in any way the achievements of modem antiseptic 
abdominal surgery. Brilliant results have been obtained and 
wonderful cures wrought by the skillful operator, but abdominal 
surgery has reached its present degree of perfection at the cost 
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of many lives, while hundreds of women have become prematarely 
old and their nsefulness icterfered with in a great measure, in 
order that some ambitious operator might perform a laparotomy. 

The great number of text-booka that have been written within 
the paat few years on gynecology, and their remarkable sale, mani- 
fests the interest that the profession at large are taking in the 
treatment of disessee of women. To the beginner, or practitioner 
to whom this field of work is new, the great difference in treat- 
ment of the various pelvic diseases is quite bewildering; and he is 
ready to welcome anything that will be of service in the treatment 
of these conditions. 

If electricity has made for itself any reputation or gained any 
laurels in the treatment of paralysis, nervous diseases and so on, 
it also has made a reputation in the treatment of the diseases of 
women that surpasses any other treatment yet devised ; and to-day 
we stand on the threshold of the treatment of these diseases by 
electricity; and no one can say to what extent it may yet be 
developed. In taking up ihe application of electricity to the 
diseases of women, we will not attempt to go to any length in the 
consideration of the etiology, but will simply touch upon a few of 
the conditions in which electricity may be indicated. 

The first that would be thought of in the treatment of pelvic 
diseases of women is pain, which may be due to: 

Ist Abnormal condition of the uterus. 

2d. Abnormal conditions of the ovaries and tubes. 

3d. Abnormal condition of tlie pelvis, independent of the 
uterus and ovaries. 

Pain in the uterus, except when due to a malignant condition, 
is nearly always due to: 

Ist. Active or arterial congestion, or inSammation. 

2d. Passive or veinous congestion. 

The causes of active arterial uterine congestion, such as cold, 
traumatism, or septic infection, yon are familiar with. 

In our present state of knowledge, it is doubtful whether elec- 
tricity is applicable in the treatment of acute congestion of the 
uterus. If the congestion has not gone on to inflammation it is 
possible that a mild faradic current with a vaginal electrode, and 
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the other electrode over the ateros, may do good. But with our 
preseiit knowledge I do not feel like adTieiDg the use of electricity 
in this coaditioD. Perhaps vithin a few months, or years at most, 
this problem will be soWed. 

Of the paesive congestion of the uterus, there are many cauees. 
One of the most common is the laceration of the cervix. Do not 
attempt to treat chronic congestion of the uterus with electricity 
when it depends upon a lacerated oervix, and expect from it per- 
manent results; but after the laceration has been repaired and the 
nterus still remains congested, you can use electricity and expect 
to obtain good results. 

Another very common cause of chronic con^^estion of the 
utems is that condition known as subinvolution. To treat sub- 
involution of the uterus with electricity, you should begin the 
treatment with a mild faradic current, using a vaginal electrode, 
while the other electrode is placed over the uterus and region of 
the ligaments; ueing the current from ten to fifteen minutes. 
After the treatment, lift the uterus well up into position with a 
glycerin tampon. Repeat this twice a week for two or three 
weeks. 

Now use the intra-uterine and the large abdominal electrodes 
with a mild faradic current, allowing the current to pass for ten 
to fifteen minutes. Afterwards lift the uterus well up with a 
glycerin tampon. Of course, at the same time you may make 
any other application to the interior of the utems, the cervical 
canal, or the external os, you may see fit. You will be agreeably 
surprised to note how rapidly these chronic conditions will subside 
under this treatment. 

Another cause of passive congestion of the uterus (very fre- 
quently overlooked) is improper sexual intercourse. Some of the 
most difficult cases you will have to deal with will be due to this 
cause. If you can remove the cause and use a mild faradic current 
in the manner indicated for the treatment of subinvolution, yon 
can soon cure those cases. But if you do not remove the cause, 
do not blame electricity if it fails to give the results required. 

Another very common cause of passive congestion of the uterus 
is disease of the rectum resulting in chronic constipation. The 
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treatmeDt of this condition has already been given. Let me call 
jour attention to this fact : the treatment of the uteruB without the 
treatment of the existing constipation will give only temporary 
relief. Of the part that nterine displacements play in the causation 
of chronic congestion of the ntenis and their treatment, I will have 
nothing to say now. 

The abnormal condition of the ovaries and tubes producing 
pain, in which electricity will be applicable in the treatment of, 
are: 

Ist. Congestion of the ovaries and tubes. 

2d. Ovarian neuralgia, as it is called. 

It is truly wonderful how the intense pain in the ovaries and 
along the tubes can be relieved by a mild application of the faradic 
current, iising a vaginal electrode and the other electrode over the 
seat of pain. 

lu the young girl you may use the large electrode over the 
back in place of the vaginal electrode. This same treatment will 
nearly always give relief for the neuralgic pain in the ovaries. If, 
however, it does not, you may use the galvanic current; using the 
negative electrode over the lower region of the back, and the 
positive electrode over the seat of pain. 

Of the diseased conditions of the pelvis other than those spoken 
of, such as pelvic hematocele and pelvic cellulitis, I do not think 
that electricity is indicated in the acute stage. The treatment in 
the sabacute and chronic stages will be considered in another 
chapter. 
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Menstrual Disorders. 

"We take up now for coDsideration the application of eleo- 
trieity in menBtmal dieordera. 

Electricity is indicated in meastroal disorders: 

Ist. For the establishment of the menstraal period. 

2d. In amenorrhea. 

3d. In disinenorrhea. 

4th. In metrorrhagia. 

In the eBtablishment of the menstraal period electricity will 
often be indicated, as it will be in the following class of cases, 
viz: 

A young girl is fourteen, fifteen or sixteen years of age. The 
figure has rounded out and there are all the signs of maturity. 
For many months she has had a lencorrheal discharge lasting for 
a few days. Then the menstrual flow appears, but it is scanty, 
lasting but a short time. Then for a number of months she has 
leucorrhea with backache and headache, and often nosebleed. 

The internal administration of remedies often aggravates 
these conditions. In these cases use a mild secondary faradic 
current ; using a large electrode over the lumbar region of the 
back and the other electrode over the region of the ovaries and 
uterus, using the current ten to fifteen minutes once a week, and 
twice the week preceding the menstrual period. Two or three 
months of such treatment will finally establish the menstrual 
period, to the great relief of your patient and her friends. Let 
me insist that yon use a mild current. 

Amenorrhea is an absence of or a scanty, irregular menstrual 
flow. There are many causes for amenorrhea, among which we 
might mention : 
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Ist. An abseDce or imperfect deTelopment of the pelvic 
organs. 

2d. An impoverished condition of the blood. 

3d. Certain diseases of the nervous system. 

4th. Certain organic diseases. 

Within the past few years electricity has been need quite 
extensively in the treatment of this condition, irrespective of 
cause. Ofteo it has succeeded and often failed. The best results 
in the treatment of amenorrhea by electricity are obtained when 
the amenorrhea is due to lack of development in the pelvic 
organs. These are the cases that have reached the age of eigh- 
teen or twenty-one years, or even older, without menstruating or 
with a scanty, watery menatmation, months intervening between 
periods. These cases have taken any quantity of drugs and have 
been treated by innumerable physicians without results. It is 
wonderful what electricity properly used will do for these cases; 
" properly used," in these cases means a great deal. If you are 
to saccessfully treat them you must begin aright. 

Make a thorough examination of the pelvic region. The 
ovaries you will not be able to find and the ut«ruB is soft and 
flabby, being from three-fourths of an inch to an inch and a half 
in depth. With a large abdominal electrode and an intra-uterine 
electrode begin the treatment with a very mild faradic current 
from ten to fifteen minutes twice a week. After' a few treatments 
etill continue the faradic current; but after you have used it from 
five to ten minutes change to a galvanic current with the negative 
pole within the uterua Use a current as strong as the patient 
will bear from five to ten minutes. Let me caution you to be sure 
your electrodes are thoroughly antiseptic. 

After treating these cases thoroughly wipe out the uterine 
cavity with some antiseptic- — as listerine or sanitas — and pack 
around the cervix some antiseptic gauze or absorbent cotton, to be 
left for twenty-four hours. 

By carefully following out this treatment in the course of a 
few months you will find the uterus increasing in depth end men- 
struation will appear. It may require months of treatment, but 
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when you remember that theee cases have tried all other forms of 
treatment, you will not be discouraged. 

In that class of cases where amenorrhea is due to an impov- 
erished condition of the blood — as anemia, chlorosis, phthisis, 
Bright's disease, etc., electricity is not indicated. It will do no 
good and it will do no harm ; these are the cases that require 
constitutional treatment 

However, there is a class of cases where the amenorrhea is 
due to a lack of nerve force, and these cases are quite common. 
At the proper age these persons mature and menstroate regularly, 
but from sudden shock or severe cold the menstruation ceases or 
becomes irregular. 

In these cases you will use the faradic current after the man- 
ner described for the establishment of tho flow, or with a vaginal 
electrode in the place of the electrode over the back. In -addition 
you may use general faradization or central galvanism. 

In this connection there is another class of amenorrheas that, 
although not very common, are not infrequently met. A woman 
gives birth to a child, nurses it for several mouths and then weans 
it Menstruation appears nine or ten months after the birth of 
the child. After the weaning the menstruation grows less and 
less and she begins to increase in weight and as it diminishes she 
continues to grow heavier. After a while the menstrual flow lasts 
but a day or two and amounts to nothing. A large abdominal 
electrode and an intra-uterine electrode used with a mild faradic 
current ten to flfteen minutes at a time, once or twice a week, will 
soon bring about a normal flow. Where amenorrhea is due to 
organic disease electricity is not indicated. 

Dismenorrhea is painful menstruation, and may be due to 
several causes. The most common causes are uterine displace- 
ments or flexion, stenosis or contraction of the cervical canal and 
arterial congestion of the uterus and ovaries. The treatment of 
displacements as the cause of dismenorrhea we will consider 
later. 

For the treatment of stenosis electricity will be of great 
service. The method that I employ in the treatment of these 
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cases is perhaps somewbat different from that smployed by m&aj 
others, but it is the result of experience. 

Take a large abdominal electrode and to it attach the negative 
pole of your galvanic current. If the cervical canal is very small, 
find your way through it with a copper sound. Then, if possible, 
pass into it the smallest of your graded uterine soonds; take the 
next in size of your graded uterine sounds and slip over it a piece 
of rubber tubing that is four or five inches long, so that should 
the sound come in contact with the speculum, it would be 
insulated from it. (Fig. 126.) Now carefully withdraw the 
sound that is within the cervical canal, and pass the one thus 
prepared (after it has been dipped into an antiseptic solution) as 
far as it will go. As soon as it meets 
with resistance, connect the end of the 
sound with the positive pole of your 
galvanic current (Fig. 125.) Switch 
on four or five cells, and in a moment 
the sound will pass into the cervical 
canal. Switch off the current and 
break the circuit, allowing the sound 
to remain a minute. Withdraw it and 
pass the next larger insulated sound 
until it meets with resistance ; connect 
'"' it with the positive galvanic current 

and switch on your cells. It may require six to eight cells for 
this sound to pass into the canal, but in this way it will 
thoroughly dilate it. 

Now, let me caution you to keep the sound moving, for if you 
do not it will burn, and the last state of that patient will be worse 
than the first, for as it heals it will contract 

After you have done the above, wipe out the uterine cavity 
with an antiseptic solution ; place in the cervical canal two or two 
and a-half inches of antiseptic drainage tubing, through the outer 
end of which has been slipped a shaker pin, leaving a string tied 
to the pin. Pack around the cervix some antiseptic gauze or some 
absorbent cotton. Have the patient leave the drainage tube in 
for twenty-four hours, and then remove it 
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This treatmeot is generally all that is neceasary for these 
cases. It is done with little or no pain, and the resolts are very 
satisfactory. Sometimes, however, after the etenosed condition 
has been relieved, pain will continae at th« menatmal period. 
These are the cases where the pain is in the uterus, ovaries and 
tubes. A vaginal electrode and the other electrode over the 
region of the uterus, ovaries and tubes, with a mild faradic 
carrent, will soon relieve it. 

There are two causes of metrorrhagia or excessive menstrua- 
tion in which electricity is applicable in the treatment 

1st Fungoid growths. By this I do not mean uterine 
tibroids, which will be considered at another time. 

2d. Lack of uterine tone. 

For the treatment of fungoid growths within the uterine 
cavity, the first thing to do is to thoroughly dilate the cervical 
canal in the manner described to you for the treatment of stenosis. 
Then use a stronger current, with the positive pole within the 
uterus, keeping the electrode moving and attempting to bring it 
in contact with all the parts of the uterine mucous membrane. 
This will require a current of twenty -five to fifty milliamperes. 
Wipe out the uterine cavity carefully with an antiseptic solution, 
and leave proper drainage. 

When the metrorrhagia is due to a lack of uterine tone, such 
as often follows miscarriage and occasionally labor at full t«nu, 
use the faradic current. Place one electrode over the uterus and 
the other within the uterus; use as strong a current as can 
possibly be borne. 

Much more could be said on the treatment of menstrual 
disorders by electricity, but I have given you enough in outline 
to show you many cases in which it is applicable. However, let 
me impress this upon your minds. Do not use it in any con- 
dition unless you are sure that you know the cause o£ the 
condition and unless electricity is indicated in its treatment 
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Uterine Displacements, 



To Qie geueral practitiouer as well as to the specialist there is 
no class of troubles so unsatisfactory to treat, both to the physician 
and patient, as uterine displacements. Much time and ingenuity 
has been expended on mechanical contrivances to OTercome them. 
Many eminent gynecologists have claimed and still claim that these 
mechanical supports are useless; while others equally ae eminent 
are as loud in their praise. 

It is not my intention now to laud or condemn mechanical 
supports for the displacement of the uterus, but rather to add what 
experience has taught of the usefulness of electricity in the treat- 
ment of these conditions. 

Electricity is of service and often curative in the treatment of 
displacements of two kinds, viz. : 

Ist. The most common form, those displacements not com- 
plicated by any adhesions. The uterus is either retroverted, 
anteverted, or there is a lateral version, but it is movable. 

The first essential in the treatment of uterine displacements is 
to relieve the passive congestion. If there is a laceration of the 
cervix it must be repaired. I do not mean that every laceration 
of the cervix requires stitching, but it must be healed. 

The next essential in the treatment of uteriue displacements — 
and it will also materially assist in the relief of the congestion, is 
a thorough dilation of the cervical canal. This you will do in the 
manner described in the treatment of stenosis. Dilate the cervical 
canal so that st least a No. 11 graded sound will pass into it; 
better if it is larger. After this is done pass into the uterine 
cavity the largest sound that will pass, having insulated the sound 
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from the speculum with a piece of rubber tubing ; then take the 
large abdominal plate to which has been attached one pole of your 
faradic current, and connect the other pole to the Bound within the 
uterus, using a mild current. After using the current for a few 
minutes, make a fulcrum of the thumb and finger of one hand, 
and with the sound rotate the uterus into its proper position. 
While you hold it there with the sound, again complete the circuit, 
using as strong a current as can be borne. Allow the current to 
pass from ten to fifteen minutes, then withdraw the sound and 
carefully wipe out the uterus with some antiseptic solution. Now 
comes an important part in the treatment Make a vaginal tampon 
of antiseptic wool ; wet it with glycerin. If it is a retrovemon 
or a lateral displacement (which is by far the most common), pass 
that tampon in back of the cervix. Withdraw your speculum and 
have your patient rise to her feet and stand facing you, while 
you sit on a chair and raise your right foot upon the heel; then 
have the patient put her left foot upon the toe of your right foot; 
with your hand under the clothing, pass the finger into the vagina 
against the tampon, and having the patient lean well over your 
right shoulder, push the tampon as far as possible up behind the 
uterus. Have her allow this to reiaain for two days and then 
remove it. Forbid the use of hot douches, except what is necessary 
for cleanliness. 

The reasons for this treatment are that the thorough dilata- 
tion of the cervical canal assists in removing the uterine congestion, 
and the use of the current strengthens the uterine supports aawell 
as the vaginal walls. The wool tampon, while it depletes the 
uterus, placed in the manner described lifts the uterus into an 
almost normal position, lessens the strain upon the ligaments and 
gives them a chance to regain their tonicity. By and by, when 
the uterus is relieved of its congestion, the tampon may be made 
simply of the wool dusted with boracic acid, and allowed to 
remain several days. If the uterus is prolapsed bat not fiexed, 
and there is no laceration of the perineum, the same treatment will 
be applicable. In the course of a few mouths the uterus will stay 
in position without support, unless there is a chronic constipation 
complicating the case. Many of these cases have a chronic con- 
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stipated condition of the bovels, due to a diseased condition 
between the external and internal sphincters of the rectom — such 
ae flBSure, hemorrhoids, etc. These must be attended to. 

For the second cl^s of uterine dieplacementB, those compli- 
cated with adhesions, not so much can be done. They are gener- 
ally looked upon as incurable cases, yet many of them can be 
cured and many more made comfortable by the use of electricity 
as an adjunct in the treatment If the uterus is retroverted or 
the displacement is lateral (and these are the cases with which 
you will have the moat trouble), you must begin your treatment 
by the use of the galvanic current 

Over the end of your vaginal electrode put some absorbent 
cotton, and over the cotton slip a rubber band, so that should the 
current become strong, it will not produce ulceration of the 
vaginal mncous membrane. To your large abdominal plate con- 
nect the positive pole of the galvanic current, and to the vaginal 
electrode the negative pole, using as strong a current as can be 
borne without too much pain. Allow the current to pass from 
ten to fifteen minutes. After you have given a few treatments in 
this way, dilate the cervical canal in the manner described; then 
with your intra-utenne electrode connected to the negative pole 
of your galvanic current, use as strong a current as can be com- 
fortably borne. After this treatment make an attempt to put the 
uterus in position with the sound; at &rst it will move but a little, 
but after a while it will be found to be more movable. Then you 
may alternate the galvanic and faradio treatment as already 
described Use the tampon in the manner described in the treat- 
ment of other cases. 

Always take pains to have your electrodes thoroughly aseptic 
and thoroughly wipe out the uterine cavity after the treatment 
Many of these cases will not recover, but enough will to repay you 
for your trouble. 

You must persist in the treatment, remembering that as a rule 
these cases are hopeless under other treatment 
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Uterine InSammatlon. 

There are a, few diseases of the female pelvic organs in the 
treatment of which electricity is applicable, that we haye not 
considered. 

We will first consider endometritis and endocenricitis.* 

Yon will find in after years, if joa have not already found, 
that chronic cervicitis or particularly chronic endometritis is one 
of the most diffionit conditions to treat that will come nnder the 
care of the physician. It will tax your patience, ingenuity and 
skill, and anything that will be of service to you in the treatment 
of this condition will be welcome. 

Of the various causes of endocervicitis and particularly of 
endometritis — for except in the pregnant uterus endocervicitis 
rarely exists alone — we will speak of but three, viz. : 

Ist. Laceration of the cervix, which of course yoa will not 
attempt to cute with electricity. 

2d. Stenosis of the cervical canal It makes no difference 
what treatment you follow for chronic endometritis, you will fail 
to cure the case unless the cervical canal is freely opened, the 
manner of dilating which you already know. 

3d. Uterine displacements Yoa will not attempt to cure 
your case without making an effort at least to correct the displace- 
ment. 

Ab to the method of using electricity for endometritis and 
endocervicitis, galvanism will give the best results; the negative 
electrode applied to the cervix and the cervical canal and with a 
large abdominal electrode, using a current of from ten to fifteen 
milliamperes. 

*8e« ehapter'on Interstitial Eleotiolyiit. 
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For the treatmeut of chronic endometritlB I follow the treat- 
ment given as an sccompaniment to the treatment of aterine 
fibroids by galvanism. 

There are two chronic pelvic conditioiiB in which electricity is 
applicable, and from which brilliant results have been obtained in 
otherwise practically incnrable cases. I refer to pelvic hemato- 
cele and especially .to chronic cellulitis with effusion and forma- 
tion of pus. In these cases the large abdominal electrode and the 
vaginal electrode (be sure to cover the vaginal electrode with 
cotton), using the negative electrode in the vagina with a current 
of from ten to fifty milliamperes, will produce very rapid absorp- 
tion of the exudation and may stop' the formation of pus; in this 
way enabling you to relieve conditions which you could not other- 
wise reach. 

For many years electricity has been looked upon as an impor- 
tant agent in the treatment of extra-uterine pregnancy. Much 
has been written regarding it and much discussion has taken 
place in regard to the efficacy of different currents; I think, how- 
ever, that the best plan is to follow the one generally adopted now 
and use both currents. 

After finding as accurately as possible the location of the 
tumor, begin by using the farodic current Use a vaginal elec- 
trode or an intra-uterine electrode or one electrode over the back 
and the other over the abdomen; the object being to bring the 
current as near as possible to the tumor. Start the current mildly 
and increase it to the limit of the patient's endurance; then sud- 
denly switch on two or three cells for a few seconds, then switch 
them off. Allow the current to pass aa strong as can be borne, 
then without any warning suddenly increase it again for two or 
three seconds. Eepeat this treatment two or three times a week 
for a few weeks, then you can begin to use the galvanic current 
You may use a vaginal electrode and an abdominal electrode, or 
you may use an electrode over the back and an abdominal elec- 
trode. Start with a light current, preferably, with the negative 
electrode within the vagina or over the back; gradually increase 
your current until you have reached all your patient will bear, 
tlieii suddenly with your pole-changer interrupt the current 
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several times very rapidly. After a few such treatmeuts the 
growth of the tomor will cease and it will begin to decrease in 
size. Now you may use the negative intra-uterine electrode or 
the electrode over the back, using from fifteen to seventy-five 
milliamperes from five to ten minutes at a time, twice a week, to 
produce absorption of as much of the growth as possible. 

Since antiseptic laparotomy has become so sucoessfol, elec- 
tricity has not been used to such a great extent in the treatment 
of extra-uterine pregnancy. Even where laparotomy is contem- 
plated the use of electricity to stop the growth is generally veiy 
beneficial Incidentally in this connection, let me suggest the 
use of the faradic current to establish the flow of milk after con- 
finement. With one electrode in the axilla Mid the other in one 
hand of the operator, with the other hand gently manipulate 
the breasts. By a few applications of this kind the flow of milk 
will become established. 

I hare not mentioned all the diseases of women in which elec- 
tricity is applicable, but I hope that I have given you enough to 
enable you to understand the general scope of its usefulness and 
to eliminate those cases in which it must necessarily be useless. 
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The Treatment of Uterine Fibroids by Galvanism. 

The treatmeut of nterine fibroids has been a question that bas 
agitated the mind of the phjBician ever since the ezist«^nce of such 
growths has been known. It is not necessary for me to enter into 
a description of the etiology, location, diagnosis and symptoms of 
nterine fibroids. Every text-book on gynecology devotes several 
chapters to the consideration of these growths. Until a few years 
ago the treatment has been by internal medication, hypodermics 
and the knife. It is scarcely necessary for me to say that hypo- 
dermics and internal medication alone, rarely, if ever, removed the 
growths. The knife, up to the time of modem antiseptic lapa- 
rotomy, has been an exceedingly dangerous procedure, except in 
those few cases where the growth was situated in the cervical 
canal, or just within the internal os. Even with modem aoti- 
septice, there are but few who care to remove uterine fibroids witli 
the knife, for the mortality from such operations is great. 

Ever since Apostoli wrote his first article on the treatment of 
uterine fibroids by galvanism, there has been a great deal of 
interest manifested by the profession, and much discussion taken 
place as to whether the treatment of these growths by galvanism 
was productive of good results or not. 

Many eminent gynecologists have claimed that galvanism has 
no effect whatever upon uterine fibroids; while others equally 
renowned claim that the treatment will do all that Apostoli claims 
for it. It would be very unjust for me to say that some or all of 
these eminent gynecologists are wrong, still I think that too much 
has been claimed for the galvanic treatment of uterine fibroids, 
and at the same time I am prepared to prove that the treatment 
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is productive of good resalte. I have yet to see the first case 
of nterine fibroids properly treated, that was not benefited. 

I have already said that a large majority of physiuians osiiig 
electricity in their practice know but little of its action and nothing 
of details of treatment except what they have acquired by experi- 
ence. Every one who reads and is at all interested in the treatment 
of uterine fibroids must know that the galvanic treatment devised 
by Apoatoli oonsiste of applying the galvanic currant to the 
uterine growth. Those who are successful with the treatment are 
those who thoroughly understand the laws of electrics and the 
details of the treatment and never neglect in a single case nor in a 
single treatment the care of these details. 

Before we proceed with the detail treatment there are a few 
points to be laid down. 

IsL You must have at least twenty-five cells in your battery. 

2d. You must have either such a switch-board that your 
switch may slip from one to another button without breaking the 
circuit, or a rheostat. 

3d. You must have a milliampere-meter. 

4th. Ton must have proper electrodes. 

Remember these facts. 

So far as the treatment of uterine fibroids is concerned we may 
divide them into two classes, viz. : 

Ist. Those that are not accompanied by excessive hemor- 
rhaga 

2d. Those that are accompanied by excessive hemorrhage. 

Berne mbering : 

1st. That the negative galvanic pole is stimulating and will 
produce absorption. 

2d. That the positive galvanic pole is hemostatic. 

3d. That you are never to use anything but a platinum 
electrode within the uterine cavity or in the tissues when using a 
current of high amperage.* 

4th. That the larger the electrode the stronger the current 
that can be borne without pain. 

Now as to the details of the treatment. Every case of uterine 

«Bee ohapter on IntnBtltial £leetrol;tli. 
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fibi-oid that will come to you for treatment will present one of two 
conditions: either the size of the tomor and the resulting pressure 
is the thing complained of, or they come complaining of hemor- 
rhage, and you may have these two things combined. 

There is a little preparatory treatment necessary in every case 
if you are to obtain good results from galvanism. 

Ist. Carefully examine the patient and locate as near as possi- 
ble the tumor or tnmors. 

2d. Examine carefully first the cervical canal, and second tho 
lining of the uterus. 

There are very few patients who have excessive menstruation. 
The increased vascularity of the uterus incident to the growth of 
the tumor causes the mucous membrane of the uterus to be in a 
state of congestion in the greater number of cases, and it must 
receive proper attention. 

The best thing to do with these patients is to give them an 
anesthetic and rapidly and thoroughly dilate the cervical canal, 
and then curette with a blunt or sharp curette, as the case may 
demand, the uterine cavity. 

After the curetting, the nterine cavity should be painted with 
the tincture of iodin and proper drainage should be left for 
twenty-four hours. If, however, the patient objects to the 
anesthetic, or if for any reason you should not deem it advisable 
to give an anesthetic and use a curette, other measures must be 
taken to accomplish practically the same results; also dilate the 
cervical canal in the manner described for stenosis. 

If the directions are carefully followed, a thorough dilatation 
can be made with but little discomfort to the patient. After this 
has been accomplished, wipe out the uterine cavity carefully with 
absorbent cotton, removing, if possible, all mncus. Paint it 
thoroughly with equal parts of tincture of iodin, 95 per cent, 
carbolic acid and glycerin. Leave a drainage, which is best 
made of a small piece of antiseptic drainage tubing through one 
end of which has been slipped and fastened a small-sized shaker 
pin, leaving a string tied to the pin. Direct the patient to leave 
the drainage tube in for at least twelve hours. Have her return 
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in three or four days for Bnother treatment, when the same pro- 
cednre will be gon«^ through with again. 

If the cervical canal has contracted so as to interfere at all 
with a thorough medication of the uterine cavity, dilate it again. 
Treat the uterus in this manner twice a week until the mucous 
membrane is in good condition. 

If the case ia one accompanied by excessive hemorrhage, after 
three or four treatments you may begin to use your galvanism. 
But the best reBults are obtained by getting the mucous membrane 
of the uterus in good condition free from granulations, and relieved 
as much as possible of its congestion. 

If, which occasionally happens, yon should not be able to get 
at the cervical canal and the interior of the uterus, you may begin 
the use of your current with a vaginal electrode. But be sure and 
cover the end of the vaginal electrode with moistened absorbent 
cotton and slip over the cotton a rubber band to retain it in posi- 
tion. The reason for this is, that if you allow the electrode to 
come in contact with the uterus or the vaginal walls without being 
covered, while using a current of high voltage, you will have an 
ulcer which will be very difficult to heal. 

As to the application of the galvanic current to the growths: 

Bemembering that you wish to use a strong current and that 
the larger the electrode the stronger the current can be borne 
without pain, you sliould select a large abdominal electrode. 
Apostoli used potter's clay, but very few American operators use 
it. The drum, or Martin's electrode as it is called, or the spon- 
giopiline electrode are the ones most generally used. The Mar 
tin's electrode is very satisfactory; it is, however, very apt to 
leak. I prefer and generally use the spongiopiline; wet it in hot 
water; wet a thin cheese-cloth towel in warm water and spread it 
over the abdomen and place your electrode on it. Let me call 
your attention to this point: pass your hand all around the elec- 
trode and if the edge at a single point cornea in contact with the 
skin, put under it the folded end of a dry towel. It will require 
considerable knack and quite a good deal of patience on your 
part to kuow just how to cover your electrode so as to prevent 
your patient's clothing from getting wet; but if you are careful 
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you can generally accompliBh this. If, when your patient reioma 
for treatment, yon find a nnmber of little bliBters over tbe abdo- 
men (and you should always look for them), be sure and cover 
each one either with a small piece of rubber plaster, or, what is 
still better, with a little rubber that has been dissolved by chlo- 
roform. 

Most wiiters on this subject advise the use of the intra- 
uterine electrode without a speculum, but I prefer to use the 
speculum. Carefully wiping out the uterus with absorbent cot- 
ton wet with listerine, I take my platinum intra-uterine electrode 
and carefully disinfect it, either by passing it quickly through 
the fire or by putting it in a strong carbolized solution. This I 
pass into the uterine cavity, adjusting the rubber shield so that 
the electrode is insulated from the speculum, and complete the 
circuit by connecting the electrode with the cord of the battery. 
Before the circuit is completed, we take it for granted that yon 
had tested your battery and found that it was in working order. 
Without an exception I always begin the treatment with the posi- 
tive pole within the uterus. Switch on the cells carefully. In- 
struct your patient that under no circumstances is she to lift or 
move the abdominal electrode. If the current becomes unbear- 
able, she must notify you so that you can decrease the strength 
of the current. For the first few treatments a current of from 
fifteen to twenty-five milliamperes is strong enough, using the 
positive pole within the uterus. Now let me emphasize this 
point: do not allow the intra-uterine electrode to remain in one 
position but keep it moving within the uterine cavity. 

The treatment should be from five to fifteen minutes in 
length. Gradually decrease the current, remove the electrode and 
with some absorbent cotton and listerine carefully wipe out the 
uterine cavity and put a piece of drainage tube in the cervical 
caual, the same as you used after the dilatation. A very impor- 
tant point in the treatment is this: never, under any circum- 
stances whatever, allow the patient to pass right out of your office 
without resting. Have her rest from twenty minutes to half an 
hour, and it will be better if she can lie down. The treatments 
are to be given two or three times a week. After four or five 
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treatmenta and the hemorrhage is controlied, you then wish to 
produce absorption of the growth. 

In the place of the positive electrode within the uterus use 
the uegative, taking the same careful antiseptic precautions; but 
yon must increase your current to eighty or two hundred milli- 
amperes. If you will always wipe out the uterus, put in your 
drainage tube and have your patient rest after the treatment, 
your patient will not be apt to have a trottblesome colic following 
the treatment. 

I am iu the habit of always using the positive pole within the 
uterus the first treatment after the menstrual period. 

So far I have said nothing of electro-puncture, or, in other 
words, of piercing the growths with a platinum needle and using 
the abdominal electrode. It has not found favor with me. Every 
case of uterine fibroid that will yield to galvanic treatment at all, 
will yield to it without electro- puncture. It is a dangerous pro- 
cedure and one that I would not advise under any circumstancea 

As to the results of the treatment: the first thing that will be 
apt to show itself will be marked improvement in the patient's 
general condition; also relief from pain and disagreeable sen- 



2d. If you carry out the careful internal treatment of the 
uterine cavity and use jour electrode properly you con absolutely 
control the excessive hemorrhage. 

3d, If you will take the pains to carefully measure your 
patient you will find that not in a single case will the treatment 
fail to stop the growth of the tumor, and I have yet to see a case 
of true uterine fibroid that will not be reduced in size by proper 
treatment. The amount of reduction will depend upon the thor- 
oughness, the frequency and the persistency of the treatment. 

Let me call your attention to this fact: after yoo have given 
the treatment two or three months and you find that the tumor 
instead of decreasing is increasing in size, it is not a true fibroid, 
but is a fibro-cystic tumor. Here is where the mistake is often 
made and where galvanism is condemned unjustly, for a growth 
of a cystic nature will be increased by the application of gal- 
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If yoa are going to treat uteriDe fibroids with galvanism, do 
it thoroughly and carefully. If you do, you may not have the 
satiefaction of seeing the growths entirely disappear, but you will 
have the satisfaction of seeing their growth arrested and more or 
less absorption occur, the hemorrhage controlled, your patient's 
health improve and she become free from pain and disagreeable 
sensations. 
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CHAPTER XXVIII. 



Interstitial or Metallic Electrolysis. 

Some three years ago Profeesor G-autier, of Prance, made a 
number of experiments with electricity based apon chemical 
facts. Knowing that the positive pole of the galvanic current 
gave an acid reaction, that its actioa upon the tissue resnlted in 
the evolution of free oxygen, and that the tissue contained chlo- 
rln in combination with sodium in the form of common salt or 
sodium chlorid, he began experimenting with difFerent metals to 
form a new salt. 

Taking metallic copper, as a piece of copper wire, and passing 
it into a piece of meat, connecting it with the poBitive pole of the 
galvanic current and completing the circuit, he observed that with 
a current of from three to eight cells there appeared a ring of 
greenish tinge arouud the copper wire from one-eighth to one- 
quarter of an inch in width, in a few moments. 

The action is as follows: The positive pole liberates free oxy- 
gen, which acts upon the copper and the oxid of copper is 
formed. This oxid of copper coming in contact with the chlo- 
rin of the tissue in the form of common salt, the oxychlorid of 
copper is formed, which new salt was in the nascent state and 
would penetrate the tissue to a considerable extent. This new 
stdt was found to possess stimulating properties to sluggish gran- 
ulations; to chronic inflammations of mucous membranes in gen- 
eral. It is an excellent germicide, acting especially upon the 
germs of gonorrhea. 

Other metals were used in the same manner; zinc being con- 
nected with the positive pole gave the oxychlorid of zinc; iron 
giving the oxychlorid of iron. 
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This chemical fact was utilized iu the treatment of certain dis- 
ease, especially those of the muooue membranes of the uteras, 
urethra, nose and throat At the same time it was found that if a 
copper electrode was attached to the positive pole of the galvanic 
current and applied to old chronic ulcers of the leg, and the circuit 
completed by putting the negatiV* pole close to the ulcer, that a 
faint greenish tinge was found present over the surface and 
proved to be an excellent stimulant to the granulations, causing 
them to fill in very rapidly where other measures had failed. 

In the treatment of chronic inflammations of the nose and 
throat, especially those that have abnormal secretions, causing a 
constant hawking and clearing of the throat and blowing of the 
nose, the copper electrode often relieves in a few treatments. 

Metallic electrolysis, for so this method of treatment is called, 
has proven of great benefit in gynecological work, especially in 
chronic endocervicitis and chronic endometritis. Let me give 
you directions for the treatment of chronic endometritis, and let 
that sufBce for this method of applying metallic electrolysis. 
Simply keep in mind the fact that whatever metal you wish to 
obtain the direct action of in its free state upon the tissue, 
whether it be zinc, copper, iron or any other metal, you connect 
it with the positive pole of the battery and obtain, when the cur- 
rent is completed, the free oxychlorid of the metal used. 

First wipe out the uterine cavity carefully with some anti- 
septic, as listerine or aqueous sanitas, then pass in the copper 
electrode, having it insulated from the vagina. I much prefer to 
use the speculum in this work. Connect this copper electrode 
with the positive pole of the galvanic current, connect the nega- 
tive pole with the large fiat electrode that is placed over the 
abdomen; see that your connections are good, then turn on from 
three to ten cells, keeping your Intra-uteriue electrode moving, 
that is, do not allow it to remain stationary all the time during the 
treatment. In from two to five minutes you will observe a green- 
ish tinge around the electrode. If there should be a very exten- 
sive catarrhal discharge you may not observe this greenish tinge 
until after the patient has received several treatments. Allow the 
current to pass for fi-om eight to fifteen minutes, then turn off the 
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current and make a very careful attempt to remove the intra- 
uterine electrode. If you find any difficulty whatever in remov- 
ing the electrode do not make much tension on it, but reverse 
your current so that the electrode is attached to the negative pole, 
allow the current to pass from two to three minutes, using from 
three to five cells, then you will find that the electrode will 
quickly loosen and slip out without any trouble and without any 
effort. These treatments should be given from once a week to 
three times a week. It is surprising how quickly some of those 
old cases will yield to this method of treatment. I have found 
in some cases where there was a badly diseased (endometrium and 
cDretting was objected to, that by first using a zinc intra-uterine 
electrode and afterwards wiping the uterine cavity out carefully 
with iodin and carbolic acid (95 per cent.) equal parts, and 
after a few treatments of this nature changing the zinc for the 
copper intra-nterine electrode, that the result was as good as 
though I had curett^'d. 

I have had no experience in the use of this method in nose 
and throat work, but have seen some of the results which are very 
good in those cases where the treatment was indicated as has 
already been pointed out. Many times in the treatment of uterine 
fibroids where the endometrium is in a particularly bad condition, 
and even after curetting has been done, the use of the copper 
electrotle in the manner described will be of great service in con- 
trolling hemorrhage and getting the endometrium in a healthy 
condition. 

There is undoubtedly much to do in this line of work with the 
galvanic current, and I am sure that future years will show much 
improvement in the method of employing the chemical action of 
tlie current on human tissue. 



zednyGoOgle 



CHAPTER XXIX. 



Electro- Cautery. 

There remains for us to consider electricity in ita application 
to surgery, or, as it is generally called, electro-cautery. 

You will remember that in the study of physics I called your 
attention to the fact that for electro-therapeutical work it was 
electro -motive force that was required. To obtain this we con- 
nected our cells in such a manner that the zinc of one cell was 
connected to the carbon of another, thus obtaining the desired 
result. 

For cautery work it is not electro-motive force that is desired 
but quantity. Quantity, you will remember, is the amount of 
electricity passing through a circuit in a given time. To obtain 
this the cells are connected differently than when we wish to 
obtain electro-motive force. All the zincs are connected and all 
the carbons are connected. 

Tliere are a number of different cautery battt^ries on the 
market. Until within a few years the most commonly used and 
the most satisfactory for cautery purposes was the plunge battery. 

Tou will observe from the drawing (Fig. 127) that there are 
a number of large zinc plates which are immersed in a strong acid 
solution. The electricity is set free at the zincs and collected 
upon the carbon plates. At one side is a rubber bulb which is 
connected with a rubber tube. When you wish to use this battery, 
the zinc and copper plates are dropped into the acid solution and 
the assistant, by squeezing the rubber bulb, prevents the collection 
of hydrogen bubbles upon the plates, thus keeping the cell from 
becoming polarized. Some of the plunge batteries have the plates 



zednyGoOgle 



ELECTROCAUTERY. 173 

b&lanced in such a maaner that, while the battery U in use, they 
may be kept rocking, and in this way prevent polarization. 

Ab Boon as you are through using the battery, lift the plates 
out of the BolutioD, for they are destroyed very rapidly. 

The objections to this battery are: 

1st Its size. 

2d. It, being an acid solution, should be recharged each time 
before using, although it may do vithout this. 



The dynamo, which has been already explained, is now being 
used to Borne extent for cautery purposes. However, it is not 
wholly satisfactory; but in the future it will be made so, no 
doubt 

At present the most popular and satisfactory battery for cautery 
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work i8 what is known as the storage battery. These batteries are 
made in various sizes and are charged. 

The storage battery is not properly a storage battery. It is a 
cell composed of lead sheets insulated from each other and covered 
with a paste. This cell is connected to an incandescent-light wire, 



or to gravity cells, and charged. The electricity sets up an action 
on the plates and they give out a current They are connected, 
with a rheostat (Figure 128), by means of which the strength oE 
the cxirrent is regulated. 



These storage cells are of different makes and the directions 
for charging accompany them. 

Fig. 129 is a combined faradic circuit and cautery. 

For cautery work your conducting cords should be large and 
well protected. The moat of the work is done with a snare, such 
as shown in Figure 130. 
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Ab you will observe, it is a piece of fine platinnm wire passing 
through guides and so arranged that it can be steadily tightened; 



and the bandies provided with a button which, when pressed, com- 
pleteB the circuit. 

Kemember this in the use of these snares, do not put too much 
tension upon your platinnm wire. 

There are various styles of these electrodes (Fig. 131) for 
various purposes. 

They are nsefu] in removing portions of the nvula, tonsils, 
polypus from the nose or posterior nares, removing torbinated 
bones, etc. 

In gynecology electro-cautery is useful in i-emoving polypi, 
small fibroids that are located in the cervical canal, or just within 
the internal oa. One of the most nsefnl applications of the cautery 
is in the amputation of the cervix, either where there is a malig- 
nant condition, or where from unnatural length it becomes neces- 
sary to remove s portion of it. 

Let a description of the manner of using the cautery for the 
amputation of the cervix suffice as a general description. 

Fill your battery with a fresh solution; connect the cords to 
the binding posts, being sure the connections are clean and 
bright; pnt the wire in yonr snare, being particular to have this 
wire not too long; connect the snare with your cords and let 
yonr plates down into the solution. Of course if you have a 
storage battery this is not necessary. As has been said, nearly all 
storage batteries are provided with a rheostat, with which you 
switch on your current. If yon have a storage battery, connect 
it up in the same way, press the button completing the circuit 
and test your battery. If the battery is in good working order 
the wire will soon become hot; shutting off the current you are 
ready to adjust the snare. 
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With joar patient on her back well down to the edge of the 
table, the Sim's specnlnm iDtrodaced, take a firm hold of the cervix 
with a Ttilsellnm. Draw the atems well down if it ia morable. 




aud slip the loop of the wire over the Tolsellum. Pass the wire 
around the cervix as high up ae desired, carefully adjostiDg it and 
making it tight. Now switch on the current, gradually at first and 
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Btronger hy degrees, keepiag yonr platinum wire taut but not 
tight, and you will soon remove the cervix. If your battery is in 
good working order the cervix will be quickly amputated without 
any hemorrhage. Of courBe you will uee an anesthetic for this 
purpose and have everything you use thoroughly antiseptic. 

Let me say a few words in regard to the removal of hairs and 
moles. The removal of hair does not require a cautery battery ; 
two or three cells of an ordinary office battery being sufficient for 
the purpose. An ordinary steel needle will answer for this work, 
but the needles that are prepared for this purpose ^re preferable. 
Connect the needle to the negative pole of your battery and place 
the other sponge electrode near the hair to be removed; pick up 
a hair with a pair of fine tweezers, and while you hold it taut, 
making no tension on it, pass the needle down into the hair fol- 
licle and in a few seconds the hair will loosen and slip out Move 
the needle around in the hair follicle a few seconds, then withdraw 
it. In this way remove a few hairs, but do not pick them all out 
of one spot, for if you should you might have considerable 
inflammation. In a few days remove some more in the same 



For the removal of moles or nevi, pass the needle through the 
mole at ita base and connect with it the negative pole, using from 
sis to eight cells of the galvanic current. Place the other elec- 
trode near the mole; in a moment or so withdraw the needle and 
pass it at right angles. One or two applications of this kind will 
cause the mole to shrivel and disappear. 

There are many uses to which electro-cautery may be put that 
I have not mentioned. With a platinum electrode made for the 
purpose the interior of the uterus may be cauterized. With a 
cautery knife cancerooB and other tumors may be removed from 
any locality. 

I have only briefly given you a few hints in this department. 
Those of you who wish to make yourselves more familiar with it 
will find valuable suggestions in Beard and Bockwell's work on 
electro- therapeutics. 

Do not for a moment imagine that we have completed electro- 
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therapeutics as a study ; we are only just beginning to know a few 
of the uses to which electricity may be put. 

As I told you in the beginning, it is not a cure-all for all the 
aches and ailments to which the human body is heir; but it is a 
stimulant, a tonic and a sedative, and it is indicated as an adjunct 
in the treatment of any condition where either of these is 
required. 

Let me insist again that if you are to be successful in your 
work with electricity, you must make yourselves familiar with its 
physics. 

There has been no attempt to give you a scientific arrange- 
ment of facts, but to simply give you sufficient for the intelligent 
use of this remedy. 
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OJfOSS & DELBRIDCE'S MEDICAL WORKS. 



THE PRACTICE OF MEDICINE, by EDWIN 

M. Hale, M.D., Author of the "The New Remedies," 
"Diseases of the Heart," "Diseases of Women," 
"The Heart— How to Take Care of It," etc., etc. 
One large octavo of 1031 pages. Second edition. Price 
— Cloth, $6,00 net; sheep, $7.00 net. Sent, express 
paid, on receipt of price. 

The great reputation of Dr. Hale as an author, teacher 
and successful practitioner makes unnecessary any words 
from the publishers in announcing the second edition of this 
popular work, the first edition having been sold in a few 
months after its appearance. 

The aim of the work is to present to the physician 
the most practical way of treating disease by medicinal and 
hygienic methods. To do this the author has drawn upon 
his experience as a general practitioner for forty years, and 
upon the experience and observation of his colleagues of all 
schools of practice so far as he believed them trustworthy. 
Attention is callsd to the following opinions of the book. 

In the work before us we find the physician's vade tnecum. Its 
perusal inspires the confidence of the reailer that it is written by a 
master. There is no superfluity. What Dr. Hale has to say he says. 
All that he knows to be true he gives, and the fine-spun theories of 
vagarists are put away without even a remark. Dr. Hale is an honest 
writer. Veiy few men have been a better observer of medical things 
than he, and still less number have learned from the field of experi- 
ence such clear-cut lessons. In this wort, the crowning labor of a 
busy life, he has garnered all that has been proved useful in an exten 
sive practice. In bis professional life Dr. Hale has adopted the scrip- 
tural injunction " Prove all things," and has only held those which 
have stood the crucial test of clinical experience. The diagnostic 
instructions are pointed, and instead of confusing make the cases so 
clear that the tyro can almost tell what is the wrong. His directions 
for treatment never confuse. — Medical Current. 

This is a thoroughly practical work on modem medicine, and 
should be in the hands of all physicians irrespective of schools. It is 
tersely written, tree from rubbisli, and up to date. The publishere' 
part IS in keeping with the excellent work of the author. — Hahne- 
-•— Monlht^/. 
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Opinions of I>r. Hkle'a Friotics of Hedlalne. 



Dr. Hale has always been a tree lance in the domain of medicine, 
adopting methods of prescribing from all schools, always endeavor- 
ing to select the best. In this work we find much to praise and but 
little to condemn. The book is a valuable one. — Medical Argas. 

Dr. Hale has gone far afield in his research, and has collected the 
fruits of his labor in one large fine volume that will be appreciatively 
received by the liberal medical profession. It is well pnnted and on 
good paper. — Homeopathic Record. 

The work is a vast storehouse of practical suggestions based upon 
experience and common sense, with little that is dogmatic. We hope 
the work will find its wav into the hands of a vast number who are 
looking tor newer methods in therapeutics — New York Med. Times. 

This is an excellent treatise on the practice of medicine, written 
by a man of forty years' experience. It contains more than one thou- 
sand pages, yet there is no wasted space or padding of any kind. Any 
physician, no matter of what school, who wants to know about the 
treatment of any disease will find here a safe and convenient guide. — 
Homeopathic News. 

The book is a remarkable success, and will be deservedly popular 
among physicians not only of the homeopathic but of all other 
schools. It is a mine of therapeutic information accumulated by 
years of experience and observation. It contains hints and practical 
suggestions in the treatment of disease that are to be found in no other 
wortt, and will give just the kind of help wanted by the busy practi- 
tioner. The book is worthy of the distinguished author. — North 
Journal of Homeopathy. 



The liberal sentiments expressed in this book will be a surprise to 
those who are not aware of the wonderful progress in all schools of 
medicine toward the ideal system of rational medicine. The work is 
one of great value.— youfna/ of -Modem Medicine. 



hands of all physicians. — Ectedic Medical Journal. 

This work on general medicine is written in the characteristic 
style of Dr. Hale. Any one who delights in "The New Remedies" 
will be pleased with this volume. Its therapeutic resources are a 
wealth of useful suggestions. We predict for the book a large sale. — 
Medical Argus. 

Dr. Hale's " Practice of Medicine "is a book that should find 
ready sale and should, in due time, be found side by side on the shelf 
with the works of such modem writers as Pepper ana Hare. — Southern 
Journal of Homeopathy. 
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Opinion! ot I>r. Hale's Fraottce of Medicine. 
This work, which is very complete in its way, is intended more 
especially for practitioners of homeopathy, although it has a strong 
liberal tendency toward what the author styles the old school of prac- 
tice. The author is certainly very liberal in his views, refreshingly 
dogmatic in his condemnations, and emphatically positive in drawing 
the line between what is and what is not tenable in the present 
accepted doctrine of diseases. The chapters are short, the subjects 
are numeroi;s, and their discussiou interesting and suggestive. — Neiu 
York Medical Record. 

I can frankly say that this is the best work on the practice of 
medicine in our school. Dr. Hale displays not only the ability to 
gather information from all sources, but at the same time he gives the 
profession the results of his large personal investigation and experi- 
ence.— CHARLES DAKE, M.D., Hot Springs, Ark. 

Dear Dr. Hale; About a month ago I bought your new work on 
practice and am so much pleased with it that I wish to congratu ale 
you on tlie effort, I find in it more that appeals to my best sense than 
ID any other work of the kind that I possess. The literature of our 
school has been too ideal for practical minds. Tlie authors ha^'c 
started out with a dogma or position to defend and seemed afraid to 
tell all the facts or trust the truth to stand on its own bottom. In 
your work you seem to forget to be an advocate by recoinmendinjj 
what you have found most useful regardless of its source. I trust it 
will find a large circulation.— J. P. RAND, M.D., Worcester, Mass. 

Dr. Hale's name is too well known to readers of the Gazelle and 
his writings have been too numerous and influential to make neces- 
sary an3'thing like an introduction to him or his work. The plan of 
the work is to give as concise and graphic a picture of a disease as 
possible without effort to be exhaustive, and give as practical and 
reliable instruction in the matterof treatment as wide personal experi- 
ence and much study can make possible. Under the head of "Treat- 
ment" one finds everything likely to prove padative or curative which 
commended itself to Dr. Hale, including things prophylactic, dietetic, 
hygienic and medicinal. After a careful reading of Dr. Hale's work 
the critic must be carping indeed, who can deny to its author or his 
book the claim he makes m his preface of being " honest, liberal and 
conscientious." — New England Medical Gazelle. 

Dear Dr. Hale: When I read the chapter on Diphtheria from 
your torthcoming book on the "Practice of Medicine," I said the 
man who wrote that knows what he is talking about. I am glad that 
you are about to give to the profession such a work, and anticipate 
finding in it a mine of practical suggestions. —Dr. COMSTOCK, St. 



GROSS & DELBRIDCE, Publishers, 

48 MADISON STREET, CHICAGO. 



zednyGoogle 



GROSS & DELBRIDCE'S MEDICAL WORKS. 



THE DISEASES OF CHILDREN AND 

THEIR HOMEOPATHIC TREATMENT. A Text 
Book for Students, Colleges and Practitioners. By 
Robert N. Tooker. M.D., Professor of Diseases of 
Children in the Chicago Homeopathic Medical College; 
Ex-President of the American Pedological Association; 
Ex-Chairmaii of the Bureau of Pedology of the Ameri- 
can Institute of Homeopathy, etc., etc. One large 
octavo of 829 pp. Price — Cloth, $5,00 net; sheep, 
$6.00 net. Sent, prepaid, on receipt of price. 

The publishers take great pleasure in announcing the 
publication of the above work. The book consists of over 
800 pages, and covers the entire field of Pediatrics. It is 
the result of the author's mature experience of more than 
thirty years of active practice and fifteen years' occupancy 
of the chair of Pedology in one of our largest medical col- 
leges. Professor Tooker has been an able contributor to our 
literature for the past twenty years, and his papers have 
been read with interest and profit. The work contains the 
latest views of the writers and thinkers in the Homeopathic 
school, and is up to the times in Etiology and Pathol<^jy. 

In the preparation of the work the author has been ably 
assisted by such men as Dr. E, M, Hale on the " Heart in 
Infancy and Childhood;" Prof. Clifford Mitchell on the 
"Urine in Infancy and Childhood" ; Prof. J. H. Buffum on 
the " Eye and Ear"; Prof. L. C. Grosvenor on "The Sani- 
tation of the Nursery' ; and Profs. Delamater and Schneider 
on " Nervous Affections in Infancy and Childhood." 



GROSS & DELBRIDGE, Publishers, 

48 MADISON STREET, CHICAGO. 
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SCIENCE AND ART OF OBSTETRICS, by 
Sheldos Leavitt, M. D,, Professor of Obstetrics, 
Etc., in Hahnemann Medical College and Clinical 
Professor of Midwifery in the Hahnemann Hospital 
of Chicago, Member of the American Institute of 
Homceopathy, Vice-President of the American Ob 
- stetrical Society, Etc., Etc, Second Edition, re- 
written and enlarged. Large octavo, 793 pp. Price 
in cloth, S5.00, sheep 86,00. Postage, 33 certs. 

The first edition of this work has been out of print for more than 
three vcars, and during that time the author hus econamized the 
spare hours gathered from an extensive practice in preparing this 
second edition. Every page has been reduced to manuscript and 
reset, hundreds of pages hsve been displaced by entire! v new matter, 
not a single page being reproduced witliLiut change. The si^e of the 
work has been augmented by upward ol one hundred pages, the 
therapeutic hints have been increased in number and perspicuity, 
improved methods have been introduced, imperfect cuts have been 
improved and some excellent ones added, until we are able to send 
out an entirely remodeled and reconstructed book. 

The author has bestowed unusual pains on the Index, makin? 
every important subject, as well as the namjs of all authors quoted, 
readily accessible to the practitioner and student 

The publishers now present the work to the Profession with the 
full confidence that it will meet the needs and fullill the expectations 
of those for whom it is intended. 

The book is printi'd on the best paper in large, plain type and 
handsomely bound- in cloth and sheep with 314 Illustrations. 

I have taken much interest in reviewing the second edition of 
Prof. Leavitt's Obstetrics, and rejoice that he has brought out a text- 
book so creditable to our school. I have placed it on the list of our 
\s^\.-hooVi.— T. Nicholas Milch^/l. M. D., Professor of Obstetrics in 
the Hahnemann Medical College of Philadelphia. 

We unhesitatingly place this book at the head of its department 
and have no doubt it wilt become the text-book of all our colleges. — 
New York Medical Times. 

I have given Prof, Leavitt's Obstetrics a prominent place among 
my books of reference. I consider it one of the best text-books in 
our literature, and an honor to the publishers thereof. — E. M. Hale. 
M.D. 



GROSS & DELBRIDGE, Publishers. 

48 MADISON STREET. CHICAGO. 
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TEXT-BOOK OF MATERIA MEDICA 
AND THERAPEUTICS. CHARACTERISTIC. 
ANALYTICAL, AND COMPARATIVE. By A. 
C. CowPERTHWAiTE, M. D., Ph.D., LL.D., Professor 
of Materia Medica and Therapeutics in the Chicago 
Homceopathic Medical College. Author of "A Text- 
Book of GynEecology," "Insanity in its Medico- Legal 
Relations," etc. Sixth edition. Entirely rewritten 
and .revised, with Clinical Index, pp. 834. Price, 
cloth, £5.00; sheep, $6. 00. Postage, 32 cents. Chicago: 
Gross & Delbridge, 1892. 



tion of the sixth edition ofthe aoove popular work, which has for the 
past ten years unquestionably taken the lead of all other works on 
Materia Medica.being conceded to possess not only the best, simplest 
and most practical arrangement and presentation of the subject, but 
also to be the most autfiencic and reliable. 

The Sixth Edition retains all the valuable and popular features 
of former editions, and includes also many new features, the whole 
forming the most perfect work on Materia Medica and Therapeutics 
possible to obtain, and certainly the best ever offered to the Profes- 

The entire text has been completely rewritten, and thoroughly 
revised. Every symptom of doubtful origin has been expunged, and 
a few authentic symptoms not appearing in former editions have 
been added. 

The "General Analysis" of each drug- has been rewritten and in 
manj^ instances changed to conform to ideas resulting from more re- 
cent investigations in drug pathogenesy. Only those clinical symp- 
toms that have been repeatedly verified, and which are undoubtedly 
reliable, are retained, and these are given a distinguishing mark, so 
that the student can tell at a glance whether a symptom is of patho- 
genetic or clinical origin. 

The most important new feature of the sixth edition consists in 
the section on "Therapeutics" under each remedy. The brief 
"Therapeutic range" of former editions is omitted, and in its place 
appears a complete resume of the clinical uses of the drug, and 
which, while comparatively brief, covers the entire range of thera- 
peutic action, together with the chief symptomatic drug indications 
in all important diseased states. The author has given special atten- 
tion to this feature of the new book. 

The volume is a whole library in itself and the publishers are 
confident that it has only to be seen to be appreciated. 

GROSS & DELBRIDGE, Publishers, 

48 MADISON STREET, CHICAGO. 
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LECTURES ON FEVERS. By J. R. Kippax, 
M. D., LL.B,, Professor of Principles and Practice 
of Medicine in the Chicago Homoeopathic Medical 
College; Clinical Lecturer and Visiting Physician to 
the Cook County Hospital; Author of "Handbook 
of Skin Diseases," etc. 460 pages. Illustrated. 
Si.OO. Postage, 20 cents. Second Edition in Press. 

Tliese Lectures have been published at the requeet of students and 
practitioners who have been trotn time to time under the instruction of 
the Author, and who huve expressed a deeire to have them prepared in 
the present form. They embrace every form of Fever, its Definition 
Histology, Etiology, Pathology and Homceopathic Treatment, making 
a most important and valuable addition to our literature. Printed in 
large type and on good paper. 

We have derived more real information — more of '"juM what we 
have long needed" — in a month's ownership of this valuable work than 
from any other book in our possession. No homceopathic phytlcian 
nor enlightened allopath will regret the purchase of this work. We 
don't see how we have got along without it so long. — Or. Fisker, in 
SoufAerif Homstopaikic ycnrtial. 

It gives us pleasure to speak in high terms of commendation ol 
these lectures on Fevers. No wonder they took with the Rtudents. 
They are written in a plain style, and therefore more easily impressed 
upon the mind. The charts all through the work are a great aid to 
memorize each, and the differential diagnosis lias been treated can 
itaort. The publishers have done their part well, as usual, and deserve 
the thanks of us who must be saving of our eyesight — Dr. Litientbal, 
m North Amgricaa yonrnal of Hoiaaofatby. 

This work cannot fail to be a valuable text-book, and will doubt- 
■ess be adopted by the Medical College* for this purpose. — New Tori 
atedkal Timtt, 

We commend this work to our readers. — Ntw England Medical 

'^""' GROSS & DELBRIDGE, Publishers, 

48 Madlsoa St., CHICAGO. 
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A PHYSIOLOGICAL MATERIA MEDICA. 
Comprising the Physiological Action of our Rem- 
edies, their Characteristic Indications and their Phar- 
macology. By W. H. Burt, M. D. Octavo. 
Fourth edition. Cloth, $6.00; sheep, $7.00. ■ 

Dr. Burt has brought together in a compact and well-arranged form 
an imraense amount of information. The profession will fully appre- 
ciate the labor and skill with which the author has presented the phrsio- 
logical and pathologtcal action of each drug on the organism.— iV'nc 
Tork Medical Times. 

We are sure that Dr. Burfs new work will have deservedly a rapid 
sale. Paper and printing leave nothing to be desired. May the pub- 
lishers never falter in such laudable work, and the eyes of the readers 

will bless them forever Dr. Ulienthal, in North American Journal of 

Homaofatby. 

An enthusiastic yearning for the -aihys and -aikerefores of our won- 
drous Therapeutic art has brought Dr. Burt to the front again among 
the best bookmakers of our time.— 5/. Louis Clinical Review. 

Dr. Burt has enriched our literature with many valuable contrl< 
buttons, and the work before us gives proof of the value of hU well- 
directed labors. — Detroit Medical Observer. 

We can recommend the book as full of interesting and profitable 
reading.. — Hahneinanaian Monthly. 

Dr. Burt has the power of sifting the tares from the wlieat- — Chica- 
go Medical Times. 



Nelson, M. D. 

It is a key-stone of medical study, and the printing and binding are 
the very best.— G". H. Morrison, M. D. 

The work is a credit to Chtcago. — Medical Investigator. 

CLINICAL COMPANION to "The Physiolog- 
ICAL Materia Medica." Being a Compendium of 
Diseases, their Homceopathic and Accessory Treat- 
ment, with Valuable Tables and Practical Hints on 
Etiology, Pathology, Hygiene, etc. By W. H. BuRT, 
M. D. 252 pages. Illustrated. Price, cloth, $2.01; 
flexible leather, |2.50. 

GROSS & DELBRIDGE, PubUshers, 

48 Madison St.. CHICAGO. 
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KEY-NOTES OF MEDICAL PRACTICE. 
By Charles Gatchell, M. D., formerly Professor 
of the Theory and Practice of Medicine, University 
of Michigan: Attending Physician to Cook County 
Hospital; Author of "How to Feed the Sick," 
"Treatment of Cholera," "Haschisch," etc. Pocket 
Book. Flexible leather. 217 pages. Fifth edi- 
tion, revised and enlarged. $1.75. Postage. 4 cents. 

This U a complete hand-book of Medicine, Surgery and ObstetricB 
and is in such form as to actually go into the pocket, making it a 
veritable vade-mecum. 



The exceeding usefulncBS of this handsome pocket book, which is 
designed to be taken out and referred to as an account book, makes 
Prof. Gatchell's condensation and selection of just what one wishes at a 
moment's notice the best guide in emergencies which the practitioner 
can liave on his ruunde. As a read^ reference compendium we have 
never seen its equal. The keynotes for the selection of remedies are 
really what they are called, and the general measures recommended 
will be verified in practice. No one except a trained teacher, literarj 
craftsman, careful student and successful physician could have collated 
such a hajidy epitome of Practical Medicine .—JVorrt Am, ^urnal of 

Prof.GatchellhaswriHen what might be styled an Emergency Frac- 



cian may be called for an opinion at any moment. He omits all theor- 
izing and gives in the tersest possible stj-le ivist what a doctor wants to 
know when he is face to face with a critical case. Here is a book iviie/i 
looks just like a private memorandum book ; tvkich nobody seed feel sensitivr 
iiboui fulling out and consulting. We wish we could fut a eofy of Ihif 
book into every studesCs hand that is about to graduate this Spring. II 
viouldaid him to become a skilled practitioner, if he would thoughtfullv 
consult It in every case in which he was called, and would thus do much 
to prevent hasty and ill-considered prescribing. — Tke American Homax 
path. 

GROSS & DELBRIDGE. Publishers, 

48 Madisoa St., CHICAGO. 
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DISEASES AND INJURIES OF THE EYE. 
A Practical Treatise on the Medical and Surgical 
Treatment of the Diseases and Injuries of the Eye. 
By J. H. BUFFUM. M. D., O. et A. Chir.; Professor 
of Ophthalmology and Otology in the Chicago Ho- 
mceopathic Medical College. ^8 pages. Containing 
150 wood engravings and 26 colored lithographs. 
Cloth, $4.00. Postage, 20 cents. Second Edition. 

This work is intended as a text-book for Gtudenta, and a hand-book 
for the general practitioner. It is written in the clear and practical style 
so characteriBtic of the manj other contributions to medical literature 
by the author. The Homceopathic treatment given has been clearly in- 
dicated, and only those remedies are considered which have borne the 
test in extensive hospital and private practice. 

As avaitl courier of the coming year, sure to be full of good things, 
comes this new candidate for public favor. We have taken it up with 
interest, scanned its well-filled pages, and now lay it down with a feeling 
of satisfaction because it has met our expectations. For the first time 
we have a representative work In this department. It is well-written 
and handsomely printed. — Medical Advance. 

Chicago has spoken again, and this time through the medium of its 
well-known oculist, Dr. BuHum. Tlie book is well written and practi- 
cal; the descriptions are concise and to the point. — Neai England Medi- 
tal Gateitt. 

This book Is the joint production of New York and Chicago — an 
Eastern man in a Western land. We find in it much to commend — 
nothing to condemn. The style is very happy, and presents us with a 
specimen of English which is clear and plain. We do not think there 
is an ambiguous expression in the entire book- The one hundred and 
fifty well-executed engravings light it up so that its lessons amount al- 
most to demonstrations. Its twenty-five colored lithographs illuminate 
It so that a diagnosis becomes easy and almost certain. There has been 
a demand for just such a work as this, and the demand could not have 
been better answered. — Medical Era. 

Great credit is due Dr. BufFum for his able condensation of the pres- 
ent views pertaining to ophthalmic science. It will be of much service 
and value to students and general practitioners. Only words of praise 
are rendered the publishers for the manner in which they have done 
their yior\i..—PTOf. G. S. NortoH, in North Amaieiut journal c Hornet- 
ofathy/or November, 1888. 

Dr. Buflum has succeeded with rare skill in giving to the reader 
an admirable monograph upon the eye. — Dr. F. Park I^wia, in Medical 
Counselor. 

I shall recommend It to our class In preference to all others. — W. 
A. PUIUfs, M. i>.. Prof, of Oflitkalmolagy and Otcdogy in Cleveland 
Horn. Mtd. CaOege. 
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OXOSS El DELBRIDGE'S MBDfCAL WORKS. 

SKIN DISEASES AND THEIR HOMCEOPATHIC 
TREATMENT. By John R. Kippax, M.D., LL.B., 
Professor of Principles and Practice of Medicine and 
Medical Jurisprudence in the Chicago Horn cbo pat hie 
Medical College; late Clinical Lecturer and Visiting 
Physician to Cook County Hospital; Member of the 
American Institute of Homoeopathy; Member of the 
College of Physicians and Surgeons, Ontario; Author 
of Lectures on Fevers, etc., etc. Fifth edition, revised 
and enlarged. 291 pages. Cloth. Price, $1.75. Post- 



Homaopaikic indiaUioHt are exceUeul." 

Tk* Homaofatkie Pkyatdan %ay»\ *■ To the bus/ prmctitlDner, Bi 
well u to the atudeut who deslrei to c^ulckly rather a hint as to tkf 
diu^tit or trealmenl of any skin afalion Dr. Kippai's Hand Book 
win be of lervlce." 

7<U American Homaapatk lajt: The book will be found a 
useful guide In the »tud^ of ikin aftcliona and their trtatmtnt. We 
have been In the habit of commending It to sludenti, and find the 
new edition itill more useful a« a Hand Book." 

Tka Medical Caaiuillor ia.y»: "The fourth edition of Kippax on 
Skin DImbks diffen from the first published in iSSo in the revision 
of the text as necessitated tiy Ihe advances made in dermatology during 
the last few jiears. The book is conveniently arranged is concise, 
and answers well the purposes of a hand-book. 

Tli» Piysidam and Surgeone Investigator cajs: "No matter 
whether a doctor (■ a Homoeopath or any other, he will do well to 
read this work. He can obtain an understanding of Ihe dittases ^ 
tka skin more tkorougify from this book than from almost any other. 
We congratulate the author and publishers on producing such am 
imttreiling work.'' 

Tke CkirenioH saji: "The rapid sale of the third edition, and 
the demand for a fourth, shows conclusively that a book of this kind 
was needed. Dr. Kippax ha* compactly and conTenlently arranged 
a large amount of material. The student or busy practitioner who 
desires a reliable guide In Ihe treatment of skin diseases cannot do 
better than to procure a copy of this work." 

Cincinnati Eclectic Medical fouriuil says: "As the diagnosis and 
treatment of skin diseases is a difficult matter for most physicians, 
they may be glad to consult a new authority (American), and see 
what Homceopathy promises for relief In a brief examination of 
the work, the author seems to describe disease as he has observed It, 
and where he has seen the necessity for potent means he employs 
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GROSS & DELBRIDGE'S MEDrrAL WORKS. 

PHILOSOPHY IN HOMCEOPATHY. By Chas. S. 
Mack, M.D., Professor of Materia Medicaaod Thera- 
peutics in the Homceopathic Medical College of the 
University of Michigan. Addressed to the Medical 
Profession and to the General Reader. 174 pages. 
Cloth. Price, $1.00. 

Tia a book well worth reading by any one enable of understAOd- 
ing il. We heartily recommend 'A.—Meaical yistior. 

It is a thoughtful little tirocbure and contains matter that will 
interest the la.y reader as soon as the physidan. — Argonaut. 



The work is clear in style and candid ia mantier. 

— Religio-f^ilo. Journal. 
This book will ably serve the pnipose for which it was written. 
There are no obscure lines anywhere, nor an nnintereating page. 



— California Homaopatk. 
This little book is excellently written, clear, able and dispu- 
■ionate.'-T'A^ Arena. 

THE HOMCEOPATHIC VETERINARY DOCTOR. 
Giving the History, Means of Prevention, and Symp- 
toms of all Diseases of the Horse, Ox, Sheep, Hog, 
Dog, Cat, Poultry and Birds, and the most approved 
Methods of Treatment. By Georgb H. Hamugrtoh, 
V. S. Octavo. Cloth. 535 pages. Price, $3.00. 
Postage, 22 cts. 

A work on veterinary medicine, based on homceopathic practice, 
will be bailed with pleasure bv physicians of our school. The one 
before us is especially v^nable to the practitioner of the country, 
considering as it does the ailments of all the domestic animals with a 
tborougliness not hitherto attempted in any work. The author haa 
made special efforts in elaborating the principles of diagnosis. Great 
care ia shown in the differentiation of similar diseases, the plan of 
contrasting the symptoms in parallel columns, as is cnstomaiy in 
works on the Practice of Medicme, being here adopted. 

— Hahnemannian Monthly, 
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HOW TO FEED THE SICK. By Charles 

Gatchell, M.D., Author of "Key-Notes of Medical 
Practice," "Treatment of Cholera," etc.; Attending 
Physician to Cook County Hospital. Third edition, 
enlarged. 162 pp. Cloth, fi. 00. Postage, 8 cts. 

This is a hand-book of diet in disease prepared by a thorough 
physician. Florence Nightingale said, "To give food and stimulants 
in the way, at the time, of the kind, with the cooking and preparing 
that will best enable the poor, enfeebled digestion to assimilate it, is 
one of the greatest arts of nursing." She might have added that it 
was a great part of medicine. The work has already passed through 
three editions. It is dedicated to the trained nurses of America. A 
good idea of its scope may be obtained by an enumerotion of the heads 
of the various chapters— How to Feed the Baby; the Care of Milk; 
Diet in Cholera Infantum; How to Feed Fever Patients; Diet in Dys- 
pepsia; Diet in Constipation; Diet in Consumption; Rectal Alimenta- 
tion; Diet in Diabetes; Milk Cure; Diet in Bright's Disease; Diet in 
Gravel; Diet of Travelers; Diet for the Corpulent; Diet in Rheu- 
matism; Diet in Asthma; Diet in Heart Disease; Diet in Diarrhea, 
Dysentery, Cholera; Diet in Diphtheria; Diet in Inflammation of the 
Stomach; Diet in Biliousness; Diet in Convalescence; Recipes, Soups 
and Broths; Miscellaneous, We place a high estimate upon this work 
because of the attainments of the author as a physician and a writer. — 
Health Journal. 



A TREATISE ON THE DECLINE OF MAN- 
HOOD, OR SEXUAL NEUROSIS. By Alvin E. 
Small, A.M., M,D., late President of Hahnemann 
Medical College and Hospital. Fourth edition, revised 
and greatly enlarged. Cloth. Price, $1.00. Postage, 
6cts. 

Tlie above is a work of great value, treating of the various causes 
that induce the premature decline of manhood and the most judicious 
means of removing them and curing their effects. The wise, fatherly 
counsels of the venerable author make it a safe book to put into the 
hands of young men. The work also abounds in practical hints for 
the medical adviser. 
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RUDDOCK'S FAMILY DOCTOR. Being a 
Reprint of Dr. Ruddock's " Vade-Mecum," "Diseases 
of Women," " Diseases of Infants and Children " and 
" Essentials of Diet." With Notes and Additional 
Chapters, by James E. Gross. M. D. 772 pages. 
Octavo. Cloth, |2M; full morocco, $S.OO. Post- 
age, 30 cents. 

ITr. Ruddock's popular books have had a remarkable sale, both in 
EnRland «nd America. This book U a handsome reprint of the whole, 
with notes and chapters adapting It to the American public. Every 
disease has received full attention, special care having been given to 
Ihow of women and children. 

Dr. Ruddock's well-known Vade-Mecum, Diseases of Women, Dis- 
eases of Infants and Children and his Essentials of Diet have been re- 
arranged and extended bj Dr. Gross, ol the Chicago Medical Era, 
and are now published in one handsome volume, under the title of 
"Ruddock's Family Doctor." These works have already benefited thou- 
tands upon thousands, and in the new dress in which they are now pre- 
sented deserve and cannot fall to have a large circulatkin. — Amnicam 
HomaopatkUt. 

This splendid volume ii the most complete book for the family 
that hM ever been published for our school, and I most heartily recom- 
mend it to all.— £. hi. Halt, M. D. 

" Ruddock's Family Doctor," edited by Dr. Gross, is in my opinion 
to bepreferred above all other works for family use. — y. H. B'Kffum, M. 
D; Prof. o/Diaasa of the Eyt and Ear i» the Cldcago Homaafaikic 
Mid. ColUge. 

In the editor's preface to "Dr. Ruddock's Family Doctor," the 
entire atory Mto its usefulness has been told, namely, tliat the author's 
popular writings are unequaled — with the exception that tn the com- 
pilation they iuive been •'Americaniied;" that Is to say, they have been 
made even more domestic by the additional chapters and notes of Dr. 
Gross. After a careful reading it is my opinion, as a guide for domestic 
treatment, that "Dr. Ruddock's Family Doctor" Is positively unexcelled. 
~T.D. WiUiamt, M.^D., Autkar of Amtrican HomaotathU Diifen- 

We can commend It In good faith to all our readers, strict Hahne- 
niannians or otherwise.^- Aor/A American yournat of Honutofatky. 

Full to overflowing of valuable material gathered from all sources. 
As an exponent of the best treatment of disease, in brief form and up 
to date, it is not surpassed. — ffainemaiimian Monlily. 

I consider It the best medical work for the use of families yet pub- 
lished. It is full of practical hints.— 3%4ji R. Kiffax, M. D., LL. B., 
Pr<^. ofPrimxfUa and Fractict of Mtdicine, Ckkago Homaopalkk Med. 
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G/iOSS *• DELBRIDGES MEDICAL WORKS. 

A MANUAL OF VENEREAL DISEASES. 
Being a Condensed Description of those Affections 
and me Homceopathic Treatment. By E. C. Frank- 
lin, M. D., late Professor of Surgery in the Homoe- 
opathic Department of the University of Michigan; 
Surgeon to the University Homceopathic Hospital; 
Author of "Science and Art of Surgery," "A Com- 

Plete Minor Sui^ery," etc. Octavo, Price, tl.oo. 
ostage, 7 cents. 
The work is written clearly, the description of disease is."to the 
point," the diagnostic symptoms cannot well be misunderstood, and 
the indications for the use of the remedies considered are selected 
with care and sound judgment 

ANTISEPTIC MEDICATION; or DECLATS 
METHOD. By Nicho. Francis Cooke, M. D., LL. 
D. Second edition. Cloth. Fifty cents. Postage, 5c. 

THE BABY. HOW TO KEEP IT WELL. 
By J, B. Dunham, M. D. Cloth. 50 cents. Postage, 
5 cents. 

THE PHYSICIAN'S CONDENSED AC- 
COUNT BOOK. An Epitomized System of Book- 
keeping, avoiding the necessity of separate Journal, 
Day Book and Ledger, combining system, accuracy 
and easy reference with a minimum of labor. 273 
pages. Price, $3.50, net. Sent postpaid. Send for 
sample page. 

THE PHYSICIAN'S DAY BOOK AND 
LEDGER. Arranged by T. D. Williams, M. D., 
Author of "American Homceopathic Dispensatory." 
Price, $3.00, net. Sent postpaid. Sample pages 
sent on application. 

LABEL BOOK, for the Use of Physicians 
AND Pharmacists. Containing more than thirty- 
five hundred gummed labels in large, clear type, and 
bound in a neat and substantial manner. Price, 50 
cents, net. Sent postpaid. 

GROSS & DELBRIDGE. PubUshers, 

48 Madison St., CHICAGO. 
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